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vIEWS, NEWS AND INTERVIEWS. 

Col. James Gilmore tells many in- 
teresting war anecdotes illustrating 
the genial and fun-loviug nature of 
the late Jesse H. Bunnell. When 
the war telegraphers were being or- 
ganized, instructions were telegraphed 
to a loop of several cities that the 
two government operators at each 
point would be known as. ‘number 
one’ and ‘‘number two.” ‘The mes- 
save had only partly been sent before 
a sudden interruption came from 
Norfolk, Va., where Jesse Bunnell 
aud = ‘*Sig.” Hen Smith were in 
charge, in these words: . 

‘““What we want to know at this 
oftice right now is which one of us is 
Number One and which is Number 
'l'wo 2?” 

Colonel Gilmore, who was sending 
the message, told them to fix it among 
themselves, but from the various re- 
ports they sent him from time to 
time, he doubted if it ever was settled, 
except temporarily. 





A bill has been introduced in the 
California Legislature to regulate the 
speed of street cars. 





‘“-Stewing the hide of public opinion” 
for **Stemming the tide of, etc.;” 
‘Limited stalls” for ‘‘United States,” 
and ‘1st’ for ‘* West” are, according 
to a contemporary, the latest breaks 
of telegraph operators recently intro- 
duced to the public. ‘*Aboone” for 
‘also one” was recently noticed in a 
press dispatch. ‘The name came pleinly 
enough, ‘* Miss 99 Hogan,” but the 
mean delivery clerk told all the oper- 
ators that the message was delivered 
to Miss ** Lulu” Hogan. 





The electric lighting apparatus used 
in the plant at Buluwayo, in South 
Africa, was shipped by steamer from 
New York to Cape Town. There it 
was reloaded on the railroad and car- 
ried to Mafeking, and thence trans- 
ported by means of bullock teams 
over 500 miles, through a sparsely 
inhabited territory, with no roads to 
speak of, to Buluwayo. While the 
apparatus was in course of transporta- 
tion the Matabele war broke out, and 
all of the small wire which had been 


delivered was seized by the Buluwayo 
authorities and used for connect- 
ing the subterranean powder mines, 
buried in the approaches leading to 
the town, while the larger part of the 
glass insulators, en route on bullock 
carts, were captured by the Matalele 
natives and were worn suspended 
from their necks. ‘I'his, of course, 
necessitated the replacement of a con- 
siderable amount of material after the 
war ended, so that two years were 
occupied in erecting the plant. 





An unusual telephone ‘ bug” is 
reported from East St. Louis, Ill. A 
subscriber failed to get connection 
with the central oftice during the 


the impressiveness of a lecturer. She 
spoke briefly of the preliminary 
manipulation of the machine. ‘And 
then,’ she said, laying her hand upon 
one connection, ‘the electricity goes 
from here to here,” whereupon an 
angry white spark leaped out from 
the brass ball indicated, with a report 
like a horse-pistol, and smote her 
upon the extended finger, causing 
her to sit upon the floor with a vio- 
lence that shook the window panes. 
The guests stood around in expectant 


attitudes, looking at their fallen 
hostess in pardonable surprise. Only 


for a moment did that capable woman 
leave them in doubt: ‘ There,’ said 
she, in the most matter-of-fact man- 








NayLor’s ELECTRICALLY CONTROLLED STEAM ENGINE VALVE-GEAR, 


recent blizzard, and sent a messenger 
for the *‘trouble man.” ‘The ‘‘ bug” 
failing to respond to the usual tests, 
it was finally discovered that a thin 
sheet of ice had formed over the 
diaphragm in the transmitter. Evi- 
dently some one had used the tele- 
phone for « considerable time and the 
moisture from his breath had con- 
densed and frozen on the diaphragm, 
thus preventing vibration. 





‘A certain physician,” says the 
Criterion, ‘had a large Toepler- Holtz 
machine which gave a spark like a 
young streak of lightning. His wife 
was much interested in it and watched 
the doctor manipulate it until she 
fancied herself master of the ap 
paratus. One day.a party of friends 
called when the doctor was out, and 
the good wife seized the opportunity 
of paralyzing them with her knowl- 
edge of science. She was a very 
dignified woman of portly presence, 
and after leading them into the office, 
she began her explanation with all 


ner, as though events had simply fol- 
lowed the usual course,‘ you see how it 
works. Now, let’s go into the garden 
and look ut the chrysanthemums.’” 





Mr. Philip D. Armour has added 
$750,000 to his previous gifts of 
$1,500,000 to Armour Institute, of 
Chicago. Five hundred thousand 
dollars of his latest gift consists of 
gilt-edged securities and $250,000 is 
in real estate and flat buildings 
adjoining the institute. With this ad- 
dition to the original gift with which 
Mr. Armour established the institute, 
the Rev. Frank Gunsaulus, the presi- 
dent, proposes to make it one of the 
foremost schools of technology in the 
world. 





A young woman operator in the 
Newark, N.J., Telephone Company’s 
exchange received the other day a 
severe shock through the crossing of 
a telephone line with an electric light 
wire. The head telephone she wore was 
destroyed and her ears were severely 
burned. 
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An Electrically Controlled Steam 
Engine Valve-Gear. 

Mr. Ernest W. Naylor is the in- 
ventor of an electrically controlled 
valve gear, which is shown in model 
form in the illustration herewith. 
The operation of the device may be 
traced in the illustration from the 
following description : 

Valves A and A’ are the steam inlet 
valves. Valves B and B are the ex- 
haust valves. SC is a sickle-shaped 
contaet disk, the black portion being 
insulated, and the bright (or white in 
cut) is the contact plate. Brush PB 
is the permanent contact to one pole 
of any source of electricity, prefer- 
ably from a small generator. driven 
from the engine itself. Brushes AB, 
A’B are the two brushes makiug con- 
tact with sickle contact SC, and 
thereby completing the circuit with 
the electro-magnets in connection 
with the steam inlet valves A, A’. 
The other pole of the magnets is 
connected through wires joining at 
SP. Brushes BB and BB are the 
two brushes making contact with the 
sickle contact SC, and thereby com- 
pleting the circuit with the electro- 
magnets in connection with the 
exhaust valves B and B’, the other 
pole of the magnets being connected 
through wires joining at SE. 

The governor is coupled up to the 
draw rod G, and by its movement in 
or out varies the period of contact of 
the brushes A, A’, thereby controlling 
the period or cut-off of the steam 
from 1 to 100 per cent of the stroke. 
The brushes BB and BB are ar- 
ranged to be adjusted by hand until 
the best amount of compression is 
obtained. (This adjustment is not 
shown in this illustrative model. ) 

Upon turning the crank HC in the 
direction of the arrow, contact is 
made at the dead center (or before or 
after according to the class of work 
to be performed by the engine) and 
the steam valve A and exhaust valve 
B are opened to their full extent. A 
continuation of the revolution will 
pass the contact brush AB on to the 
insulated surface, and thereby release 
the valve A. Continuing the revo- 
lution the contact brush BB’ will 
pass with the insulated surface, when 





180 


the exhaust valve will close and give 
the required amount of compression. 
The same cycle takes place on the 
return stroke, the opposite valves, of 
course, coming into operation. 

The model is made purposely on 
one plane, so that the various move- 
ments can be easily followed. Corliss 
valves are shown, but the preferable 
form of valve is, of course, the poppet 
valve, whereby the minimum amount 
of clearance can be obtained and the 
compression run up to the initial 
pressure, thereby making the valves 
in balance and light in action. The 
sickle-shaped contact may be placed 
in any position, either on the crank 
shaft direct, or connected by gearing 
from the crank shaft to any conven- 
ient position. 


> 


Death of John Kreusi. 


Mr. John Kreusi, the chief me- 
chanical engineer of the General 
Electric Company, died on February 
22nd., at his home in Schenectady. 
His death, which resulted from an at- 
tack of grip, ocenrred quite suddenly 
after an illness of only three or four 
days. 

John Kreusi was born in Switzer- 
land in 1846, and went to work in a 
machine shop at an early age. He 
came tu the United States in 1870, 
and soon found employment in the 
Singer Sewing Machine Works at 
Elizabeth, N. J., where he became 
noted for his work in designing and 
finishing special tools for making 
needles. 

He was one of the first men to be- 
come attached to the fortunes of Mr. 
Thomas A. Edison, after that in- 
ventor had begun his great work of 
adapting electricity to commercial 
conditions, and was with him most 
of the time between 1876 and 1881, 
when the preliminary experiments in 
incandescent lighting and street rail- 
way motors were made, either in 
Newark or afterward at Menlo Park. 

The practical fruits of Mr. Edison’s 
early Jabors began to be seen in 1881 
when the Electrical ‘I'ube Company 
was formed with Mr. Edison as presi- 
dent, Mr. Samuel Insull as secretary 
and Mr. Kreusi as treasurer and 
general manager. In March, 1881, 
this company began its work at 65 
Washington street, New York city, 
where many of Mr. Kreusi’s surviving 
friends remember him surrounded by 
a small but enthusiastic staff of sub- 
ordinates, preparing the first under- 
ground conductors for the distribution 
of electricity for incandescent lighting. 
These underground conductors were 
in due course laid down in the lower 
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part of New York city, being the first 
ever laid down in the United States. 

The works of the Electrical ‘lube 
Company were afterwards removed to 
Bridge street, Brooklyn. Shortly after- 
ward the Electrical ‘Tube Company 
was absorbed by the Edison Machine 
Works, whose factory was then in 
Goerck street, New York city, where 
Mr. Kreusi held the position of 
assistant general manager under Mr. 
Chas. Batchellor, who was then the 
general manager. 

In March, 1886, the Edison Machine 
Works removed to Schenectady. Dur- 
ing the building and development of 
these works, from 1886 until July, 
1892, Mr. Kreusi 


lating to electricity and kindred sub- 
jects, and bore the reputation of be- 
ing the best informed gll-round man 
connected with electrical pursuits. 
He was a man of singular modesty, 
and his great knowledge was seldom 
apparent until some specific difficulty 
brought it to the front. 

oe 


The Death of Mr. Carpenter. 


At a meeting of the board of direc- 
tors of the Westinghouse Electric 
and Manufacturing Company, held 
last week, the following resolution 
was adopted, viz.: 

“* Resolved, ‘hat the board of di- 
rectors of the Westinghouse Electric 

and Manufactu- 











acted as assistant 
to Mr. Insull, the 
general manager, 
and, according to 
Mr. Ingull him- 
self, Mr. Kreusi 
was the mechan- 
ical head and el- 
ectrical adviser of 
the entire works, 
besides design- 
ing and construc- 
ting the shops of 
the company 
while the num- 
ber of employés 
grew from 200 to 
4,000. 

After the union 








ring Company 
desire to express 
their feeling of 
deep regret at the 
death of Mr. Ed- 
win 8. Carpenter. 
His marked legal 
and business abil- 
ity and sterling 
character shown 
in the discharge 
of his duties as 
assistant treasur- 
er, and his skill- 
ful conduct of 
the many import- 
ant business mat- 
ters which have 
been intrusted to 








of the Edison and 
Thomson- Hous- 
ton companies, in July. 1892, Mr. 
Kreusi became general superintendent 
of the works at Schenectady and held 
that position from 1892 until 1896, 
when he became the chief mechanical 
engineer of the company. 

Mr. Kreusi earned the esteem of 
all who came in contact with him by 
the absolute honesty and sterling 
integrity of his character. and it is in 
this light that his numerous friends 
will always first remember him. He 
was also, however, a man of very 
marked ability in many fields. One 
who knew him for the last 20 years, 
better perhaps than any one else, has 
said that he was equally successful as 
a salesman, as a machinist, as a shop- 
manager and as an electrician, and 
that with the single exception of Mr. 
Thomas A. Edison, hé had done 
more than any other man of his time 
to bring electricity into practical use 
in daily life. 

Although Mr. Kreusi always re- 
gretted that he had been deprived of 
the advantages of a university educa- 
tion, he was throughout life a persist- 
ent student of works of all kinds re- 
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him, have gained 
for him the re- 
spect and confidence of this board 
and of the officers of the company, 
while his personal qualities have won 
the admiration and warm friendship 
of his business associates.” 

Mr. Carpenter, as the ELECTRICAL 
REVIEW stated in its last issue, died 
in New York on February 16, at the 
age of 37. He was born in Allegheny, 
Pa., and had been associated with the 
Westinghouse Electric and Manufac- 
turing Company for some seven years. 








Retirement of lr. Preece. 


Mr. W. H. Preece. C. B., electri- 
cian to the British post office, has 
just retired under the age limit, after 
29 years spent in the service of the 
government. He has been engaged 
for close upon half a century in the 
practical work of telegraphy, and, in 
quite early days, proved himself an 
inventor, as ingenious as practical. 
Mr. Preece has been instrumental in 
introducing many improvements into 
the working of the telegraphs since 
they were taken over by the British 
Government in 1870, 
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LATE NEWS. 

The Ashtabula, Ohio, Telephone 
Company has: increased its capital 
from $15,000 to $30,000. 

The Columbian Electric Car Light- 
ing and Brake Company, which was 
organized at Trenton, N. J., on Feb- 
ruary 3, with a capitalization of 
$2,000, filed a certificate with the 
Secretary of State on February 25 
increasing its capital stock to $10,- 
000,000. The company’s principal 
New Jersey office is in Jersey City. 

The completion of the purchase of 
the United Electric Light and Power 
Company, of New York city, by the 
New York Gas and Electric Light, 
Heat and Power Company, has been 
made possible by the decision of the 
directors of the Standard Under- 
ground Cable Company, of Pitts- 
burgh, to surrender $146,000 worth 
of bonds of the United Electric 
Light and Power Company held by 
it as collateral. 

A Wall street news agency pub- 
lished the following statement on 
February 25: ‘‘ Russell Sage and two 
associates have cémpleted the par- 
chase of the American District Tele- 
graph Company. The new owners 
intend to use the company for a new 
telephone company. The value of 
the old company in this connection 
is that it has a subway right, which 
would be very troublesome for a new 
corporation to obtain. The purchase 
price is not yet known, but it is un- 


derstood that it will include a pay- ° 


ment of three and one-half or four 
per cent annual interest on the stock 
of the American District Telegraph 
Company.” Russell Sage, when the 
statement was shown to. him, said, 
**T have nothing to say.” 

Mr. R. R. Bowker, who resigned as 
first vice-president of the Edison 
Illuminating Company of New York. 
in December last, has issued a circu- 
lar to stockholders in opposition to the 
proposition to sell the property to the 
New York Gas, Electric Light, Heat 
and Power Company. He figures a 
$760,000 syndicate profit, and says that 
the holder of $100 Edison stock 
would hold no more, or more secure, 
property with $220 in bonds. Mr. 
Bowker further says: ‘‘In case 
stockholders preferring not to deposit 
their stock should deem it desirable 
to organize a stockholders’ committee, 
I should be prepared to take part in 
such action. ‘The proposal seems to 
me to present some of the most ob- 
jectionable features of recent finan- 
ciering. It loads a thriving business 
with abnormal fixed charges in bond 
interest.” 
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The Rowland [lultiplex Printing 
Telegraph. 


A test of the multiplex printing 
telegraph apparatus invented by Prof. 
Henry A. Rowland, of Johns Hopkins 


‘University, Baltimore, Md., was held 


last Friday afternoon over the tele- 
graph lines of the Pennsylvania Ruil- 
roal Company between Jersey City, 
N. J., and Philadelphia, a distance 
of about 90 miles. The apparatus 
tested was of an experimental charac- 
ter, but closely approximated to the 
proposed commercial form. Mr. Pen- 
nyman was in charge at Philadelphia, 
and Mr. Henry H. Wiegand at Jer- 
sey City. 

Alternating current is used, and 
the machines at each station are in 
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to.1,500 miles of land lines, the total 


distributed capacity being 23 micro 
farads. This is equivalent to 60 miles 
of cable or more. 

The messages are sent from key- 
boards similar to a typewriter’s, to 
which latter it can be attached. Each 
message can be sent at the rate of 40 
words per minute, although in some 
experiments it has been raised to 60 
words per minute. The highest limit 
possible has not yet been reached nor 
the limit to the number of messages. 

The advantages of the system are 
claimed to be as follows: 

1. The immense increase in the 
telegraph capacity of telegraph lines, 
which are thus enabled to do from 
two to three times the business they 
can now accomplish between the main 
points by means of the quadruplex 
and four times that by the duplex. 

,2. The saving of half the men 


Furthermore, it works at a greater 
distance than any known system; the 
distance from Chicago to New York, 
without relaying, being much within 
its limit. 

6. There is no other multiplex 
printing system sending from a key- 
board and receiving on a page in 
existence to-day. there is also no 
simpler page printer having such 
speed and such perfect control over 
page and line as is here secured. 

Such perfect synchronism, which 
never fails, has never before been ob- 
tained. It may be mentioned that, 
in case a break in the line or other 
causes throw the machine out of 
synchronism, they may be put in 
again and ready for work often in 30 
seconds and seldom longer than one 
minute. Also nobody can tap a wire 
and get stolen news by this system. 

The present system is only a. part 





Fic. 1.—Tae RowLAND MULTIPLEX PRINTING TELEGRAPH 
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absolute synchronism. The means 
for attaining synchronism have not 
been divulged, as patents on the ap- 
paratus are still pending. 

The apparatus tested was arranged 
for eight messages, four each way, 
the instruments being duplexed in 
the usual manner. 

The messages are printed on either 
a tape or a page like an ordinary 
typewriter, except that in the latter 
case an endless roll is used. 

Each page printer is under more 
perfect control than an ordinary type 
writer, as the depression of a key at 
any moment will send the carriage 
back to commence a new line or drop 
directly to a new line at any point. 
At present the number of characters 
used is 3%. which includes the ordi- 
nary alphabet, as well as numerals. 

The printing is clear and perfect 
generally, and excels most typewriting 
in these respects, although some im- 
provements are yet to be made. 

It is claimed to have been demon- 
strated that this system will signal a 
longer distance than any other, and 
Professor Rowland has worked his 
instrument through an artificial line 
equivalent in resistance and capacity 


employed, as only a sender is needed, 
whereas both a sender and receiver is 
needed on the Morse system. Any 
typewriter can print slowly on the 
Rowland system in a few minutes, 
and can print 35 or 40 words per 
minute in a week or a month, accord- 
ing to brightness. 

3. It is well known that the Morse 
system soon develops a disease in the 
telegraphers, known as “loosing their 
grip,” which is similar to writers’ 
cramp. ‘his diminishes their speed 
and often dishabilitates them entirely, 
so that it is often stated that the life 
of a telegrapher when he can do his 
best work is limited to 10 years, and 
a man of 50 who retains his grip is a 
great rarity. The keyboard never 
develops this disease, and, indeed, is 
often a cure for it. 

4. The system is more accurate 
than the Morse, as in each message 
there is only one person to make an 
error, whereas in the Morse system 
there are two. In case of any words 
about which there is doubt, a bell or 
other means warns the sender to 
repeat the message. 

5. The system works better in had 
weather than the quadruplex, which 
is out of order often half the time. 


Fig, 2.—KEYBOAR 


D oF RowLanp MULTIPLEX TELEGRAPH 


APPARATUS, 


of that invented by Professor Row- 
land. The whole system includes a 
method of relaying by which the 
whole country can be covered without 
trouble. It includes a system by 
which 48 brokers in one city can 
each be in communication with one 
of eight brokers in another city over 
one wire between the cities in such a 
manner that communication is per- 
fectly secret. Ele has also a quad- 
ruplex system working with an alter- 
nating dynamo at one end only. 


~~ 


Fort Wayne Electric Corporation. 


The Fort Wayne Electric Corpora- 
tion, of Fort Wayne, Ind., has been 
placed in the hands of temporary re- 
ceivers. The ELectricaL REVIEW 
is informed that efforts are being 
made to purchase the assets and re- 
organize the company. 








The recent cold weather has re- 
vived the agitation, in various parts 
of the country, in favor of protecting 
motormen with vestibules on street 
cars. 


131 


ELECTRIC RAILWAY NOTES. 


The car-house of the Brockton & 
East Bridgewater, Mass., Street Rail- 
way Company has been destroyed by 
fire. The origin of the fire is un- 
known. The loss on the building is 
$3,000 ; cars, $17,600. 

At the annual meeting of the 
Cohoes & Waterford, N. Y., Electric 
Railway Company directors were 
elected as follows: Thomas Breslin, 
T. A. Knickerbacker, John Knicker- 
backer, Edward Murphy, Jr., Charles 
Cleminshaw, F. N. Mann, Jr., F. B. 
Peck, William Shaw, J. J. Hagen, 
C. C. Ormsby, William Kemp, Otis 
G. Clark; inspectors, F. F. Follett, 
W. A. Dennis, Charles Hagen. 

Prominent citizens of Seattle, 
Wash., have made application for a 
new consolidation 50-year franchise, 


to include all»the street railways of 


that city, in place of the separate fran- 
chises held by the several lines at 
present. This move is believed to be 
preparatory to a consolidation with 
the new syndicate recently formed to 
control the street railways of.'Tacoma. 
The Seattle Power Company will, it 
is said, also be secured, it being the 
aim of the combination to control all 
the electric lighting and power of the 
two cities. 

Negotiations are under way for the 
consolidation of various Massachu- 
setts street railways, involving the 
North Shore Traction Company. 
Wakefield, Gloucester, Lowell, Law- 
rence, Haverhill, Merrimac Valley 
lines, and other roads in the eastern 
part of the state. State Treasurer 
Shaw is said to be largely interested 
in the enterprise. He says that the 
statement to the effect that a propo- 
sition will be made by a syndicate to 
buy the $2,000,000 North Shore Trac- 
tion preferred at 85 and the $4,000,- 
000 common at $20 per share is sub- 
stantially correct. ‘The amount in- 
volved in the pending consolidation is 
about $4,600,000. 

It is now announced that New York, 
Philadelphia and Kansas City capi- 
talists have purchased the Old Citi- 
zens Street Railway, of Indianapolis, 
Ind. Assoon as possible all the street 
railway interests of that city will be 
consolidated. Negotiations have been 
pending ever since the courts decided 
that the new street railway company 
had the right to the streets after 
1901. The legislature will be asked 
for special legislation to do away with 
all obstructions now in the way of 
consolidation. The legislature will 
also be asked to repeal the three cent- 
fare law, which has never been en- 
forced, and also to pave the way that 
Indianapolis authorities may make a 
new deal with the company on fran- 
chise rights. 
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THE MOTOR VEHICLE IN COMIER- 
CIAL OPERATION. 





READ BEFORE THE NEW YORK ELEC- 
TRICAL SOCIETY FEBRUARY 14, 
1899, BY G. HERBERT CONDICT. 





We are told that about 2,500 years 
ago there lived a prophet, Ezekiel, who 
had a vision, and in this vision he 
saw some marvelous wheels. Without 
attempting to determine what was 
meant by the vision, let us appropriate 
his statement regarding those wheels 
as a text for this talk on the horseless 
vehicle. ‘‘ For the spirit of the living 
creature was in the wheels.” What 
an apt and concise description of the 
vehicle which, having discarded the 
“living creature’”—the horse—still 
moves on with his ‘‘ spirit ” 

We are but just entering a new era 
in the art of transportation. As the 
advent of the electric car brought a 
revolution in local rail tran-portation, 
so the advent of the road vehicle 
which goes without horses has com- 
menced its triumphant campaign. 
Having come out victorious on the 
rail, the horseless forces are now gath- 
ering for the battle on the road. Kven 
the 'ammany brave is putting on his 
war paint and is thirsting for the fray 
The “ trolley buggy ” is ‘‘ the thing,” 
and the ‘* ‘hay motor’ sees his finish.” 

As we all know, the use of the 
horseless vehicle abroad far surpasses 
the little that has been accomplished 
in this country, but oil and steam 
furnish the power almost exclusively, 
and the electrics are in the meager 
minority. With oil, gas and steam 
motors counted by the thousands, the 
electric foots up only by tens. 

Far different is the case on this side 
of the ocean. Oil, gas and steam 
vehicles are few in number, and there 
are not 150 electrics in actual service. 
Yet there is no room for despair, for 
the Yankee rig,especially the electric, 
has already made an enviable reputa- 
tion for itself, and promises to dis- 
tance all comers. 

Undoubtedly there will be discov- 
ered a place for each system in which 
peculiar adaptation to local conditions 
will render competition in that par- 
ticular field, by less favored rivals, 
improbable. 

1 am not referring here to the light 
pleasure vehicles engineered by the 
owner, who, as a general proposition, 
cares comparatively little what the cost 
of operation amounts to, but to that 
business affair that is to carry you and 
your goods to and fro in all conditions 
of weather—rain, shine, snow and 
sleet—within the narrow confines of 
the city streets. It was the raging 
blizzards of the present season that 
served more than anything else to 
bring into prominence the motor ve- 
hicle, which ventured in where horses 
fear to tread, and in spite of all 
prophecies to the contrary, got out 
again with ease. It is in such service 
that the future of the automobile is 
to be filled with glory. 

City transportation must be car- 
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ried on with as iittle interference to 
the rights and comforts of others as 
possible. No motor depending in any 
degree on any of the products of 
petroleum is free from disagreeable 
odor. ‘The principal streets of Paris, 
where the oil motor holds sway, ure 
filled with the offensive odor so in- 
separable from the oil-well districts 
of Pennsylvania. A trail of un- 
sightly vapor accompanies the onward 
march of the steam motor, particu- 
larly in cold weather. Vibration pro- 
duced by the reciprocating parts of 
many motors is very disagreeable, 
especially when they are operated 
slowly and stopped and started fre. 
quently, as in municipal service. 
But the electric, noiseless, odorless, 
vaporless, operating without jar or 
vibration, surely it has found a field 
in which its virtues can shine with- 
out fear of the dimming shadow of a 
close rival. 

In the crowded narrow streets of 
the city it excels in all that goes to 
make up a mode of transportation, 
void of offense. but some one says 
that the electric is a great, heavy, 
cumbersome thing. Yes, itis. That 
is the fault of our storage battery 
friends. The battery is the ‘‘champion 
heavy weight ” of the electrical frater- 
nity. It isa case of full weight for 
the money, when you buy one. But 
no one buys a motor vehicle by the 
pound, and it does not make any 
particular difference what the weight 
is if the thing performs successfully 
and economically the work for which 
it was fashioned. In this connection 
it is often necessary to remind the 
critic that in comparing the horse 
vehicles and the motor vehicles the 
weight of the horse or horses must be 
included in the weight of the former. 
Of course, we all know that the moving 
of weight calls for more expenditure 
of energy, and unless this expenditure 
is offset in some other direction, the 
system having the burden must fail. 
1f the heavy vehicle can transport a 
passenger or a ton of pay load from 
one point to another in a more ac- 
ceptable manner than a light vehicle, 
the former does the business. At 
this time it is impossible to obtain re- 
liable data for the comparison of cost 
of operation of the various systems 
now on the market. Figures, made 
up from absurdly inadequate data, 
have been published from time to 
time, but, so far, nothing of much 
value is known on this point. By 
«cost of operation” I mean the total 
expenditure in cash for fuel, oil, at- 
tendance, repairs and replacements 
of parts for a period of sufficient 
length to secure a fair average. 
Such observation should extend over, 
at the very least, a year, and there 
has been no commercial operation 
of any magnitude in this country, 
or any other for any length of time. 
In Europe, in spite of the fact that 
thousands of automobiles are used 
for pleasure riding, there is to-day 
only one cab station in actual opera- 
tion and a few light delivery wagons, 
with here and there a lumbering 
steam truck or a fear-inspiring omni- 
bus. In this country a few cabs 
operated from one little station and 


perhaps a dozen Celivery wagons. In 
spite of the almost unqualified success 
of these few vehicles, we know them to 
be far from perfect; and, more than 
that, we know how to make many most 
important improvements. The most 
unexpected demand during the last 
few weeks for the electric cab in 
this city has given it a test which 
years of ordinary intermittent opera- 
tion could not furnish. Its faults 
have glared out prominently, its 
virtues have shown in a brilliant 
manner, and, as one of our daily “‘con- 
temporaries” says, ‘In all its pictur- 
esque ugliness, the automobile is a 
boon and a blessing. We 
not only give it our respect, but our 
admiration. : The gentle 
horse has had his day.” Having 
covered over 250,000 miles of actual 
and commercial service, the vehicle 
has proved itself no Jonger a toy to 
be played with by the wealthy, but a 
practical thing which is to come to 
the aid of the dwellers in our great 
cities who are anxiously beholding 
the vast congestion of traffic in the 
streets and wondering what is to be- 
come of it in the future. The 
modern Rip Van Winkle goes to sleep 
for much less than 20 years, and 
when he awakes what does he be- 
hold? The streets of the city are 
clean (!) no rails cut up the smooth 
surface, no horse or any other beast 
is here; they are prohibited within 
the city limits. The pedestrian 
wends his quiet way along the side 
walks, elevated to the second story and 
bridges over the street, while below 
the agile electric darts at good speed 
back and forth on its noiseless, easy- 
riding pneumatic tires, carrying all 
manner of humanity and its goods 
and chattels, and delivering them, not 
at the curbstone, but at the doorstep. 
The *‘ living creature” has departed, 
but his ‘‘spirit is in the wheels.” 
The elevated train, the cable and the 
trolley car have disappeared, but far 
below the surface glides the electric 
local and express in light and well- 
ventilated subways. The streets. made 
wider by the absence of sidewalks on 
the same tevel, allow a free move- 
ment of vehicular traffic, and the 
second-story stores are free from the 
dirt and turmoil now so overpowering. 

And now for a moment let us con- 
sider this electric vehicle station, the 
first in the world in which the bat- 
teries are transferred by mechanical 
means entirely, the whole operation 
being under the control of one man 
standing on the platform of the elec- 
tric crane. 

The men who organized the com- 
pany looked at the crude and ineffi- 
cient apparatus which was at their 
disposal, and saw in it the possibili- 
ties of a great industry. They de- 
cided to put sufficient capital at work 
to develop their ideas, and the pres- 
ent success of electric cabs bears 
abundant testimony to the wisdom of 
their decision. ‘his station was 
equipped with the most approved bat- 
tery handling apparatus then obtain- 
able, and no expense was saved in pro- 
curing the very latest improvements in 
all of the various parts which go to 
make up a vehicle which could be de- 
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pended on to do the work required of 
it. The supply is so absurdly inade- 
quate to fill the demand that opera- 
tion is catried forward under great 
disadvantages, considering the many 
component parts that are altogether 
incomplete and 
has been impossible to make accurate 
tests of the efficiencies of motors, 
batteries, gearing, bearings, etc., al- 
though such data is now being ob- 
tained. There is much to be de- 
sired. and in future equipments most 
material improvements will be made. 

Outside of the consideration of 
large weight in proportion to power 
delivered, the battery has heen giving 
excellent service. Up to the present 
time there has been practically no ex- 
pense for maintenance, and the old- 
time troubles of buckling, short-cii- 
cuiting, sulphating, disintegrating, 
are as yet entirely absent. 

The tire situation is at present the 
absorbing subject of our day thoughts 
and night dreams. Were the streets 
in this great metropolis paved in an 
up-to-date manner, there would le 
comparatively little cause fcr anxiety 
on this score, but with the antiquate: 
and despicable cobble, the case is far 
different. Over 20 separate and dis- 
tinct types of tires have been tried or 
are to be tried in the near future, 
and others will probably follow. 
Solid, single and double-tube pneu- 
matic, cushion, clincher, sectional, 
protected and unprotected have all 
had or are to have a trial. Their 
faults are many, their virtues few, 
and we are still on the search. We 
have heard of some eminent authori- 
ties in the motor-vehicle field, who 
say that the solid is the only tire. 
They are rendering judgment without 
full knowledge of the facts, and from 
a purely local standpoint. They are 
evidently not acquainted with the 
streets of Manhattan. A very satis- 
factory tire for broughams is that of 
rear pneumatics and front solids. 

The wheels also require most serious 
consideration. The severe strains 
unavoidable in crossing railroad tracks 
and other inequalities and running 
up against curbstones speedily put 
out of service even the most sub- 
stantial constructions. Everything 
from the light and airy bicycle wheel 
construction to the dishpan wheels, 
now so familiar on our streets, have 
been tried and still there are more to 
follow. I mention these few items 
simply to indicate some of the most 
important and particular directions 
in which the work is progressing. 

I have been asked by our worthy 
secretary to say something about the 
‘auto truck,” that mysterious being 
fed on wind, and on the breath of 
‘“bulls and bears” and “lambs.” 
The daily papers have been full of 
him lately and why should I weary 
you with a repetition of how the poor 
truckman is to be benefited by the 
advent of this new beast or how the 
world in general is to receive a bless- 
ing when he breathes. _‘* ‘This is the 
age of miracles” and ‘all things 
come to him who waits.” We have 
been waiting a long time and now 
possibly even compressed. air will 
come to us on-wheels. 
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A New Electric Delivery Wagon. 

‘The latest production of the Pope 
Manufacturing Company, of Hart- 
ford, Ct., in electric vehicles is a 
delivery wagon illustrated herewith 
in Fig. 1, and intended for all classes 
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actually obtained by brake test at 150 
per cent overload. It is spring sus- 
pended to the running frame and 
geared to the rear wheels by a single 
reduction. The body is suspended at 
the rear by full platform springs, and 





Fie. 1.—CoLumBtA ELEcTRIC DELIVERY WAGON. 


of city and suburban delivery service 
where the loads to be carried, includ- 
ing driver and delivery boy, are not 
in excess of 1,300 pounds. The main 
idea in design has been the construc- 
tion of a standard running gear and 
electrical equipment, complete, adapt- 
able to any form of delivery-wagon 
body the particular business of the 
customer may demand, and strong 
and powerful enough to furnish the 


at the forward end by a double- 
transverse spring. This spring sus- 
pension gives highly satisfactory re- 
sults upon vehicles of this class, 
allowing the easiest possible riding 
movement of the body under all con- 
ditions. 

Simplification is attained by dis- 
pensing with the usual reach style of 
frame, the longitudinal rigidity of the 
front axle being obtained by jack- 





Fic. 2.—CoLumBrA Motor CARRIAGE, Mark IV. 


required mileage over rough city pave- 
ments and such grades as are apt to 
be encountered in town. ‘The illus- 
tration shows the application of this 
gear to a solidly and handsomely 
built type of large dry-goods delivery 
wagon, 

The motor used is a four-kilowatt, 
75-volt, and gives 84 per cent effi- 
ciency at its normal rating. Its 
splendid behavior, under overloads, is 
shown by the efficiency of 78 per cent 


bolts or struts, which are fastened to 
the body. 

This carriage has the usual minor 
features, in connection with control 
and operation, which have dis- 
tinguished the Pope vehicles in the 
past for convenience and simplicity. 

Long plain bearings are used, and 
are claimed to represent the best 
practice on wagons of this size from 
a standpoint of efficiency, to suy 
nothing of the simplicity and dura- 


bility introduced by their use. The 
vehicle is fitted with wooden wheels, 
12 one-and-seven eighth-inch spokes 
in the front set and 14 in ‘the tear. 
Standard Kelly two-and-one-half-inch 
tires are employed, a solid rubber 
tire of this description yielding the 
most economical results on hard pave- 
ments. The driving wheels are 42 
inches and the front wheels 36 inches 
in diameter. The space allotted the 
batteries is not only entirely separate 
and shut off from the main carrying 
compartment, but is so_arranged that 


~ 


meray 


188 


seen, is a very creditable performance. 
Allowing an efficiency of 60 per cent 
in the batteries, this would call for 
11.7 kilowatt hours to recuperate the 
carriage after a 25-mile run loaded 
to its full capacity. 

Several other types of Columbia 
motor carriages, designed as pleasure 
vehicles, are shown in the accompany- 
ing illustrations. 

; +a 


On Improperly Designed Electric 


Fixtures, 
To THE Epitor or ELECTRICAL REVIEW: 
I read with much interest the arti- 
cle headed ‘‘ Two Deaths Due to an 





Fie. 3.—CoLtumBprA Motor CARRIAGE, Marx VI. 


a plain unobstructed floor space is 
obtained for the goods. 

The weight of this vehicle complete 
with batteries is 3,900 pounds. The 
batteries are in four groups, a total 
weight of 1,450’ pounds. It is de- 
signed for a load of 1,000 pounds, 
exclusive of the weight of two men 
on the driver’s seat, a mileage of 25 


Improperly Designed Electric Fix- 
ture” in the ELectricaL REVIEW 
for February 15, 1899. I do not 
know who the author is, but it is 
hardly fair to blame the maker of the 
fixture. I have had the same trouble 
of having the keys coming together 
that way, and, therefore, instruct my 
men, and do myself remedy the diffi- 





Fie. 4.—CoLumpra Motor CarriaAGE, Mark III. 


and a speed of 10.5 miles per hour on 
the level. The first experimental 
wagon of this type built by the Pope 
company showed a consumption of 
54 watt hours per 1,000 pounds per 
mile at a speed of 11.7 miles per 
hour on a level road, which, it will be 


culty, by putting on the socket so 
that the key is at the back, or right- 
hand side, of the tixture. All sockets 
are provided with a set screw to fasten 
them in whatever position may be re- 
quired. Yours respectfully, 
CHARLES PLUMB. 


Buffalo, N. Y., February 17. 
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To those interested in such matters, 
it will be welcome news to know that 
in an amendment to the Sundry 
Civil Bill Senator Platt, of Connecti- 
cut, authorizes the Commissioner of 
Patents to prepare an index of pat- 
ents covering the period from 1790 to 
1873, and also authorizes the Com- 
missioner of Patents to dispose of 


models of expired patented inventions. 
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AN ANCIENT FORECAST OF THE 
PHONOGRAPH AND THE IN- 
CANDESCENT LIGHT. 

There Ras been discovered in an 
old bcokshop in Chicago a rare copy of 
an English translation, dated 1687, of 
Cyrano de Bergerac’s ‘‘ Comic History 
of the States and Empires of the 
Worlds, of the Moon and Sun,” 
the Chicago correspondent of the 
New York The bookseller 
picked it up some months ago in 
London for 3s., buying, as he said, 
it was just. the 


says 


Times. 


because he thought “‘ 
sort of book ’Gene Field would have 
cribbed even from his best friend.” 
In the following extract the author is 
thought to have divined the inven- 
tion of the phonograph : 


“‘My spirit,” he says, ‘‘had wranslated 
those books into the language of that world 
(the sun), but because I have none of their 
print I’ll now explain to you the fashion of 
these two volumes. As I opened the box I 
found within somewhat of metal, almost 
like to our clocks, full of I know not what 
little springs and imperceptible engines. It 
was a book indeed, but a strange and won- 
derful book that bad neither leaves nor let- 
ters In fine, it was a book made wholly for 
the ears and not the eyes. So that, when 
anybody has a mind to read in it, he winds 
up that machine with a great many little 
springs, then he turns the hand to the 
chapter which he desires to hear, and 
straight as from the mouth of a man ora 
musical instrument proceed all the distinct 
and different sounds which the lunar gran- 
dees make use of for expressing their 
thoughts, instead of language. Thus, you 
never want for the company of all great 
men living and dead, who entertain you 
with living voices.” 


And in the following is seen a 
prophecy of the incandescent light : 


‘“‘The old landlord brought in crystals 
full of glow worms to light the parlor, but, 
seeing those little fiery insects lose much of 
their light when they are not fresh gathered, 
these, which were 10 days old, had hardly 
any at all. 

“My spirit stayed not till the company 
should complain of it, but went up to his 
chamber and came immediately back again 
with two bowls of fire so sparkling that all 


wondered he burned not his fingers. ‘hese 
incombustible tapers,’ said he, ‘ will serve 
us better than your week of worms. They 


are rays of the sun, which I have purged 
from their heats; otherwise the corrosive 
quality of their fire would have dazzled and 
offended your eyes. I have fixed their 
light and enclosed it within these trans- 
parent bowls.’” 


The recent decision of a board of 
naval officers not to recommend the 


further use of electricity for operating 
auxiliaries on vessels now building 
for the navy is a most unfortunate 
one, and to the electrical engineer, 
at least, is not warranted by the 
record of experience with electrical 
apparatus aboard ship. The decision 
of the board should be revised at 
once. The United States can not 
afford to let its navy fall behind that 
of any other nation in anything that 
is progressive. 


Capt. George N. Stone, the well 
known telephone magnate of Cin- 
cinnati, entertained at dinner last 
Thursday evening, at the Queen City 
Club in that city, Capt. Robley D. 
Evans, United States Navy, who 
commanded the ‘ Iowa” in the battle 
of Santiago on July 3, 1898, and 
throughout the Spanish war. About 
30 of the most prominent citizens of 
Cincinnati were present, and the oc- 
casion has been pronounced one of 
the most patriotic and enjoyable in 


the history of the Queen City of the 
West. Captain Evans was.the guest 
of honor recently at the famous 


Gridiron Club in Washington, D. C.,;! 


He pronounced this dinner the finest 
that he had ever participated in. 
He left the Queen City Club saying 
that there were other dinners and en- 
tertainers in the country besides the 
Gridiron Club. 


The Belgian Society : of ] Electricians 
will hold an exposition in Brussels 
during the month of May, 1899. It 


is the purpose of the society to make 
a complete exhibition of the various 
uses to which electricity may be ap- 
plied in the household. Besides ap- 
pliances for illuminating purposes, 
there will also be exhibited small 
motors for operating dumb-waiters, 
cleaning and polishing shoes, heating 
kitchens, cooking stoves, bath-rooms 
and bath-tubs, electric teapots, sad 
irons, domestic telephones—in fact, 
all appliances operated by electricity, 
with a view to the total suppression 
of the use of coal for domestic pur- 
poses. 


That Admiral Lord Charles Beres- 
ford, of the British Navy, is one of 
the most progressive and up-to-date 
Englishmen of his time is shown by 


the following incident. On Sunday 
last Lord Charles called upon Com- 
modore Philip, commandant of the 
Navy Yard at Brooklyn. He trav- 
eled from the Borough of Manhattan 
to the Borough of Queens in an elec- 
tric cab. Lord Charles was 8o pleased- 
with his experience that he informed 
Commodore Philip that ‘‘he would 
never again travel behind a horse if 
he could help it.” The admiral is 
also an expert telegraph operator. 


From the signs now evident the 
electric fan will have the greatest 
year since its invention during 1899. 
The manufacturers report unusually 
large advance sales. Is this a sign of 
a hot Summer ? 
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WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET. 

In spite of a holiday on Wednesday 
and the lack of any important develop- 
ments, the dealings in the~ stock 
market have been active and well 
maintained. The operations have 
been on a scale unusually large for 
this season of the year, which is ordi- 
narily comparatively dull. The ac- 


-tivity of the market, however, is but 


a reflection of the splendid trade 
activity and exceptionally favorable 
money market conditions. As com- 
pared with last Saturday’s closing 
prices, the list is irregular. The 
most important net advance for the 
week is Third Avenue Railroad, of 
New York, 46 points. This stock 


went up ‘17 points to-day, on reports — 


that it was to be absorbed by the 
Metropolitan Street Railway Com- 
pany. The reports could not be con- 
firmed, and are not credited by people 
familiar with existing conditions in 
the local street railway situation. 
Third Avenue closed to-day at 238. 

On the New York Stock Exchange 
General Electric closed at 112 bid 
and 112% asked, a loss of 4% point 
for the week. Edison Electric Illumi- 
nating of New York closed at 196% 
bid and 197% asked, a loss of % point 
for the week. Metropolitan Street 
Railway, of New York, closed at 245 
bid and 245% asked, a gain of 1% 
points for the week. The earnings 
of the Edison Electric Illuminating 
Company of New York, for January 
were as follows : 


1899, 1898. Increase. 
$334,451 25 $298,307 36 $36,143 89 
164,811 27 147,889 22 16,922 05 


On the Boston exchange American 
Bell Telephone closed at 355 bid and 
358 asked, a loss of 14 points for the 
week. Erie Telephone closed at 95 bid 
and 96 asked. 


On the Philadelphia exchange 
Electric Storage Battery common 
closed at 116% bid and 117 asked, a 
loss of 16 points for the week. Elec- 
tric Vehicle common closed at 71 bid 
and 72 asked, a gain of 4 points 
for the week and 27 points for two 
weeks. Union Traction closed at 
35% bid and 36% asked. 

The heavy drop in Storage Battery 
occurred on Friday, and is said to be 
due to the desire of present stock- 
holders to increase their holdings and 
a consequent shaking out of lightly 
margined accounts. A report ema- 
nated from Philadelphia that William 
C. Whitney had acquired control of 
the Electric Storage Battery Com- 
pany. This could not be confirmed. 
although it was admitted to be a 
possibility. 

Wall Street, February 25. 
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March 1, 1899 


NERNST’S ELECTRIC LIGHT. 





READ BEFORE THER SOCIETY OF ARTS, 
LONDON, FEBRUARY 8, 1599, BY 
JAMES. SWINBURNE. 





Before describing Nernst’s inven- 
tion, it may be profitable to spend a 
few minutes reviewing the position of 
electric lighting. The whole industry 
is at present controlled by the incan- 
descent lamp. We are so accustomed 
to this, and it is taken for granted in 
such an unconscious way, that we do 
not realize how much everything de- 
pends on the maker of the carbon in- 
cundescent lamp. 

In very early days, that is to say, in 
the early eighties, there were a few 
Edison lamps at 100 volts, with an 
elliciency too horrible to mention, but 
the Swan lamp came along made for 
5) volts. I say made for 50 volts 
alvisedly ; I mean that the makers 
tried to make 50 volt lamps, and _ pro- 
duced lamps taking from 40 to 60 
volts. If the lamps were not bright 
enough you ran the engine faster, 
or put a smaller pulley on the dy- 
namo. (The belt then generally 
slipped, but that is not to the point ) 
For about four years, which is a long 
period in the development of such a 
rapidly growing industry as electrical 
engineering, the makers of incandes- 
cent lamps, or in fact the makers of 
the Swan lamp, decreed that the 
electro-motive force used should be 
from 40 to 60 volts. ‘There was no 
appeal. ‘There was no development 
of central-station supply at that time, 
but still, even then in large buildings 
there was the longing for higher 
pressures on account of the cost of 
the mains. 

About 1885 the Swan 100-volt 
lamp came into use. It was a clumsy 
affair, with little loops of platinum 
at the sides. At first the lamps were 
pretty bad, but they gradually im- 
proved ; and 100 volts, or in some 
cases 110 volts, became the recognized 
pressure for electrical supply. 

As town lighting from central 
stations came into being, the limit of 
100 volts became a serious trouble, 
and the evil was partly mitigated by 
the use of three or even five-wire 
systems. I must point out that 
the incandescent lamp exercises its 
tyranny in two ways. It not only 
insists on a low pressure, such as say 
100, and thus demands large leads to 
feed it, but it is so sensitive to vari- 
ations of pressure that the system of 
distribution has to be arranged to 
give a practically uniform pressure at 
the terminal of the lamp. The neces- 
sity for uniform pressure probably 
gives more trouble, and costs more 
than the mere low pressure ; and it 
would be cheaper to supply at 100 
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volts with a good margin of per- 
missible variation of pressure than 
supply at 200, with a very small 
percentage of variation. 

Quite lately the incandescent lamp 
makers have produced things called 
200-volt lamps, and some make them 
for 250 volts. So there is a general 
tendency on the part of supply com- 
panies to jump to a 209-volt supply. 
The innocent consumer is therefore 
pressed by the company to change 
over to 200 volts The company likes 
the change very much, and the lamp 
maker also enjoys it, as he makes 
more lamps and charges more for 
them. 

Considering the enormous impor- 
tance of the incandescent lamp, its 
improvement has received  extra- 
ordinarily little attention. It limits 
us as regards pressure, it used to 
hamper us by its cost, it limits us as 
to variation of pressure, and it limits 
us very seriously by its inefficiency. 
Yet, in spite of these, the carbon 
incandescent lamp has made practi- 
cally no advance in 15 years. Of 
course mere detail improvement in 
manufacture has taken place, and this 
has led to better quality and greater 
uniformity, hence cheapness; but 
there has been no radical improve- 
ment. The jump to 200 volts from 
100, or from 50 to 100, did not depend 
on any sort of radical improvement 
in the incandescent lamp; it was 
merely the result of detail improve- 
ments, making it possible to produce 
long thin filaments. Other things 
being equal, it is easy to see that the 
long thin filaments must be weaker. 

(To be continued.) 


Mr. James H. McGraw, president 
of the Street Railway Publishing 
Company, New York, has purchased 
the Electrical World, Mr. W. J. 
Johnston, former publisher, retiring 
from the tield. It is understood that 
Mr. McGraw has also about con- 
summated the purchase of the Zlec- 
trical Engineer, and will consolidate 
the two journals into one weekly 
publication, of which Mr. T. C. 
Martin and Mr. W. D. Weaver will 
be editors. Mr. Joseph Wetzler, of 
the Engineer, will devote himself to 
the Electrical Engineer Correspond- 
ence School of Instruction. The 
change will be made at once, and 
the consolidated publication will begin 
early this month. The ELECTRICAL 
Review. extends its cordial best 
wishes to Mr. McGraw, who is an 
experienced and able publisher, and 
to his competent editorial associates. 


Lieut.-Com. L. C. Heilner, U.S.N., 
one of the best experts in the navy on 
instruments of precision, is enjoying 
a brief leave of absence at his home 
in Brooklyn, N. Y. Mr. Heilner was 
the navigating officer of the U.S. S. 
“Texas” at the battle of Santiago 
and throughout the Spanish War. 


The Nernst Electric Lamp To Be 
Commercially Exploited. 


A company has been organized in 
London, with a capital of $1,600,000, 
to acquire and work in_ various 
countries the patent rights of the 
Nernst electric lamp, with Prof. 
Walther Nernst, of Géttingen Uni- 
versity, the inventor of the lamp, as 
one of the board of directors. 

It is claimed that the Nernst lamp 
will do for electric lighting what the 
Welsbach burner has done for gas 
lighting. Nernst’s invention consists 
in the use of a rod of highly refrac- 
tory oxide instead of carbon, as in the 
ordinary incandescent lamps. As 
such materials can stand a much 
greater temperature than carbon, they 
can be run at a much higher electrical 
efficiency. As the oxides are not 
consumed, a vacuum globe is un- 
necessary. Tests are stated to have 
shown that the consumption of power 
is, at most, 1.5 to 1.6 watts per 
candle-power, being about 60 per cent 
less than the ordinary four-watt in- 
candescent lamp, thus saving three- 
fifths of the electric lighting bill. 
The rod of the lamp, with its wire 
mount, is detachable, and, when worn 
out, can be easily replaced by any one, 
the body of the lamp serving for an 
indefinite period. The cost of the 
rod, when made in quantities, will, it 
is alleged, not exceed a fraction of a 
penny. The Nernst lamp is also said 
to have many advantages in com- 
parison with are lamps, but, of course, 
requires larger rods, which, however, 
would not cost more than a few pence. 
Mr. James Swinburne, M. I. C. E., 
vice-president of the Institute of 
Electrical Engineers, London, declares 
it the greatest invention in electric 
lighting since the infancy of the in- 
dustry, and has consented to be the 
company’s consulting engineer. 

Bw. Be. 


London, February 21. 


Chicago Young [len’s Christian 
Association Electrical Club. 


The Electrical Club of the Central 
Young Men’s Christian Association, 
of Chicago, held a discussion on the 
evening of February 24 on questions 
concerning the opportunities young 
men have in the electrical industries. 
The discussion was of rather an 
elementary character and such as to 
afford knowledge and interest to the 
class of members that it was designed 
to reach. 


Col. G. B. M. Harvey, of New York 





city, who recently formed the syndi- . 


cate which purchased the street rail- 
roads of Havana and other properties 
in Cuba, has just bought the North 
American Review for $225,000. 
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SUCCESSFUL THAWING OF FROZEN 
PIPES BY ELECTRICITY. 





AN INTERESTING LETTER FROM PRO- 
FESSOR JACKSON, OF THE UNI- 
VERSITY OF WISCONSIN. 





To THe Epiror oF ELectricaL Review: 

I fully intended to promptly com- 
ply with your request for information 
about our method of thawing pipes, 
but applications from the cities of this 
state (and the electric light and water 
companies therein) have so choked 
up the outlet of my correspondence 
mill that a bad stoppage has resulted. 
However, it is a pleasure to say that 
the process referred to is an entire 
success. For thawing service pipes 
we use from 200 to 300 amperes, at a 
pressure of from 50 to 60 volts at the 
source of current. The actual press- 
ure required to force current through 
the pipe and connections is often 
considerably less than that named, 
but a water rheostat conveniently 
controls the flow. For thawing cast- 
iron maing.up to six or eight—inches, 
I propose to use as high as 1,000 
amperes, at a pressure of 100 to 250 
volts. The duration of the thawing 
process and the earth conditions are 
such that I do not anticipate any 
injury from electrolysis at the pipe 
joints. ‘The time occupied after cur- 
rent is turned on before water flows 
is ordinarily considerably less than 
half an hour. It is necessary to use 
a source of current which does not 
affect the electric light lines or other 
transmission lines, if current is taken 
from them, or danger may result. We 
have therefore ordinarily used a trans- 
former in the work, but in some cases 
have used dynamos directly. The 
method is already being worked with 
the greatest satisfaction and to the 
relief of the people in the cities all 
over this state and elsewhere. 

D. C. Jackson. 

Madison, Wis., February 25. 








Important Information from 
Washington! 

To THE EprTor oF ELEcTRicaL REVIEW: 

Electrician Hellsbells, one of the 
oldest citizens of Washington, who 
recently started in the hen business, 
froze his ears this week taking care of 
his pet rooster. Hellsbells is about 
140 years old and his affliction is 
serious. It will be at least another 
week before he can hear an invitation 
of any kind. B. E. G. 

Washington, D. C., February 25. 


The products used in the electri- 
cal industry are rapidly becoming 
standardized. 
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STORAGE BATTERIES AND RAIL- 
WAY POWER-STATIONS. 





READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, FEBRUARY 15, 1899, 
BY ROBERT M’A. LLOYD. 





A difficulty confronting us is that 
very few operators of railway power 
stations have any data showing what 
they are doing. Electric light man- 
agers seem to take more interest in 
the output of their stations, and in 
many cases maintain a system of rec- 
ords of work done, but the manager 
of a trolley road is usually contented 
with superficial observations of the 
switchboard and the comforting fact 
that the cars are running. 

We always find these managers 
greatly surprised when the actual state 
of affairs is shown to them on paper, 
and I believe that this institute would 
be astonished at the results of a thor- 
ough research into the load curves of 
the railway plants of the entire coun- 
try. You are of course prepared for 
the statement that the average load 


ELECTRICAL REvIEW 


getting these curves was to divide the 
day into half hours, and during the 
tirst five minutes of each half hour 
take the highest and lowest ammeter 
reading in each minute ; these read- 
ings are plotted in the upper and 
lower curves; also to take ammeter 
readings every five seconds and obtain 
the average of these readings as the 
point in the curve of averages. An- 
other convenient method of obtaining 
the curve of averages is by wattmeter 
readings. Among some of the inter- 
esting features in this diagram may be 
noticed the fact that the nominal 
capacity of the generating apparatus 
was about 400 kilowatts in excess of its 
maximum output, occurring at about 
eight o’clock in the evening, and that 
the average output at this time was 
about two-thirds of the maximum. 
The excess of nominal capacity was 
not so great at seven o’clock in the 
morning, or two in the afternvon 
when other high points occurred, but 
as it was known that the morning 
peak would be of short duration the 
engineer decided to run throngh it 
without the auxiliary station, and in 
the afternoon the load increased more 
rapidly than was expected, and the 
auxiliary was not ready to go into 
operation on short notice, conse- 
quently obliging the main station to 
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on a railway power station for a given 
period is much less than the maxi- 
mum lvad occurring during that period 
and much more than the minimum, 
but it is not generally understood that 
the maximum load for the same period 
is apt to be far below the capacity of 
the generating plant in operation. 
As an illustration of this fact I show 
in Fig. 1 some data on a typical rail- 
way plant when 35 cars were running. 
We have not discovered any railway 
plant where this is not true, and I be- 
lieve that the data on most of the 
railway plants of this country will 
confirm my statement. The first ex- 
planation of this would be that such 
a surplus capacity is necessary for re- 
serve to meet emergencies, but I do 
not find it to be a usetul reserve, and 
shall refer particularly to Fig. 1, tak- 
ing this station because from the 
standpoint of the manager, engineers 
and attendants it is dangerously over- 
loaded and has no reserve. In fact it 
was necessary to add to the capacity 
at once to make it safely operative. 

I obtained these data on the day of 
heaviest travel in the whole year. It 
will be noticed that the highest point 
reached was within the capacity of 
the main station, and yet it was 


necessary to start up an auxiliary. 


station. The central solid line shows 
the average load, and the upper and 
lower lines show the limits of the 
fluctuations occurring from moment 
to moment. The method pursued in 
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groan under a dangerous load for an 
hour or so. 

It will doubtless occur to some that 
this station apparatus has been over- 
rated, or that the engineer was in- 
capable, or overcautious, but the 
fact remains that similar data are ob- 
tained in very many stations, and that 
in many cases the apparatus has been 
subjected to satisfactory tests before 
acceptance by the purchasers. It 
may be possible to build engines 
which regulate at all conditions of 
load and at the same time use steam 
satisfactorily at maximum load, but I 
do not find such engines commonly in 
use. Further than this there are 
many very good engines in use which 
can not be safely operated at anything 
like maximum load if that load is 
liable to sudden variations. I realize 
that you may suggest all sorts of 
schemes for getting a better output 
from the plant illustrated by this 
curve, that you may wish to ask some 
questions about this apparatus, but 
experience convinces me that the men 
who are most likely to be consulted 
about such a station will recommend 
more generating plant. and the truth 
is that there are so many good sales- 
men pushing engines and dynamos 
that the station managers frequently 
fail to get full duty from the machin- 
ery which they are operating already. 
It is not merely that the storage bat 
tery has been neglected, but any of 
us can see, in railway power houses 


throughout the country, where the 
managers have been persuaded to in- 
crease their generating plant when 
attention to a few details, such as 
steam-piping, would have brought 
their output up to requirements. As: 
suming, however, a station equipped 
with the best obtainable apparatus, 
and operated under the most advanced 
laws of station practice in the absence 
of a storage battery, there would still 
be much more apparatus running than 
would appear necessary from the load 
diagrams. 

‘The generator salesman says in re- 
ply to this proposition that his appa- 
ratus is cheap, and that it is good to 
have plenty of it, but one generally 
finds that where there is plenty of 
apparatus available the engineer is 
tempted to keep too much of it run- 
ning, and therefore running at low 
ethciency. 

Of course railway power-stations 
have individua) characteristics, and it 
will not do to assume that they all 
need storage batteries, but there are 
certain features of railway power re- 
quirement, which are common to the 
problem everywhere, and which in- 
vite consideration for the storage bat- 
tery. 
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hour to hour; and lastly, the super- 
imposed fluctuations occurring from 
moment to moment. We shall call a 
battery of sufficient capacity to level 
off the night and day fluctuations, 
‘‘large ;” a battery for leveling the 
hour to hour fluctuations, ‘‘ medium.” 
and a battery to level the momentary 
fluctuations, ‘*small.” It will be 
seen ata glance that the small bat- 
tery will reduce the requirements 
of the generating plant to a ci- 
pacity sufficient to meet the de- 
mands of the average load shown in 
curve A. ‘The battery must be able 
to discharge at 650 amperes for mo- 
mentary periods, but its capacity in 
ampere hours is unimportant. It will 
cost less than generating capacity for 
the same work, and a large part of 
the excess of capacity over require- 
ments shown in the diagram will be 
saved. It will save some depreciation 
on the generating apparatus, and its 
own depreciation will not cost more 
than the depreciation of generating 
apparatus of similar capacity. It will 
have sufficient storage capacity to run 
a few night cars and lights when the 
engines are shut down. If located at 
a point nearer the center of feeder 
distribution than the location of the 
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The curve characteristics of electric 
light supply are well known, and 
much information about electric light 
ing has been brought out in the com- 
mitt e reports of the National Elec- 
tric Light Association for 1896 and 
1897, and by Mr. Hammond in his 
paper before the British Institution 
of Electrical Engineers in March, 
1898, but the possibilities are more 
varied in railway work, and as far as 
I know, there has yet been no sys- 
tematic research into the economy of 
railway power-stations, the only pub- 
lished data on the subject being con- 
tained in the paper read before the 
Street Railway __snaltheo ae at Boston, 
last September, by Mr. R. W. Conant. 

In my endeavor to point out some 
of the uses for a storage battery, I 
shall take as a typical station that 
shown in Fig. t. It is located in a 
Pennsylvania town of 50,000 inhabi- 
tants. ‘The railways radiate from the 
center of the town to distances of 
three to nine miles. ‘There are six 
branches, and the power-station is lo- 
cated two miles out on the longest 
branch. It has railroad and water 
frontage. [lhe small auxiliary power 
house is the result of a recent con- 
solidation, and is close to the main 
house. ‘here are three distinct ways 
of using a storage battery with this 
power-plant. ‘Taking up the figure 
we find, first, the great fluctuation be- 
tween night and day load; second, 
by the fluctuations occurring from 


generating station, a saving in copper 
will be effected. Inasmuch as the 
investment will not be increased by 
including such a battery in this rail- 
way outfit, all the saving in fuel due 
to a steadier load and the operation 
of less generating machinery will be 
clear gain to the credit of the battery. 

Line B at 810 amperes shows the 
average load for 18 hoursof the day and 
a ‘‘medium™” battery, to reduce the 
load to this straight line would have 
a capacity of 1,300 ampere hours. It 
will cost about twice as much as a 
‘*small” battery, but will not add 
enough to the costof the installation to 
bring the investment up to the total 
now in generating apparatus alone 
aud presumably necessary if no battery 
is used. This battery will have all 
the advantages of the small plant 
with wider limits of operation. 
The station circuit-breakers may be 
set 650 amperes higher, and there 
will be greater convenience through- 
out the station in operating at a fixed 
load. ‘There will be a marked effect 
on the efficiency of all departments 
of the station, and all the apparatus 
will yield a higher output in pro- 
portion to investment and cost of 
operation. 

Line C at 650 amperes shows the 
average load for 24 hours and a 
‘‘large”’ battery capable of leveling 
off this load will have a capacity of 
3,000 ampere hours. It will cost 
approximately twice as much as the 
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‘‘medium” battery and will have all 
of its advantages. It will cost as 
much as the generating machinery 
displaced by it. It will add largely 
to the flexibility of the station. This 
battery could be discharged momen- 
tarily at 3,000 amperes, which will put 
the circuit-breaker limit of the station 
at about 3,600 amperes instead of 
2.300 with all the present apparatus. 
It may be discharged at 1,500 am- 
peres for one hour, which will be 
sufficient to cover load peaks that 
would stall the 1,150-kilowatt gen- 
erating plant completely. 

In cases of extreme necessity the 
entire system might be carried by 
this battery for several hours. The 
ability to carry sharp peaks is a dis- 
‘inet addition to the earning power 
of the system. Such peaks often sig- 
nify the collection of fares which 
would be lost if the system were not 
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suming that the battery would only 
have 75 per cent efficiency, and that 
25 per cent of the entire day’s work 
would go through the battery, one- 
half ton of coal would be added to 
this consumption, making seven and 
one-half tons of coal per day for this 
plant running with a large battery. 

The battery efficiency in such serv- 
ice as this has been found in most 
cases much higher than 75 per cent, 
und in some cases over 90 per cent, 
so my estimate is clearly on the safe 
side. 

On the day when these data were 
obtained 15 tons of coal were burned, 
or twice as much as would be necessary 
with the battery outfit. ‘The battery 
would therefore save, at $2 a ton, 
$5,474 per annum in coal alone. 

The number of men in the station 
is now the same night and day, and 
there would certainly be no increase 
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units at all times, would save as much 
fuel as a battery large enough to level 
off the 24-hour service, but it is very 
difficult to follow the power require- 
ments from hour to hour in such a 
way as to make ideal use of a battery, 
whereas with a ‘‘large” battery it 
would be possible for the ordinary 
station engineer to adjust his load so 
as to operate all of his apparatus to 
the best advantage all the time. 

I have carefully analyzed the figures 
in Mr. Conant’s very interesting paper 
above referred to, and am compelled 
to differ from him at some points, 
and refer to them in order to meet in 
advance any criticism of my paper 
which may be based on his tables. In 
the first place, he assumes that his 
standard station can be worked all 
the year round with a load factor of 
33% per cent, which is entirely too 
high; 20 per cent or 25 per cent 
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flexible, and some managers keep 
up enough station capacity to carry a 
few holiday crowds, while for 99 per 
cent of the whole year it is earning 
nothing. Other managers do not at- 
tempt to carry special crowds. ‘The 
large battery will give the manager 
in opportunity to get all the money 
ihat can be made out of such business 
without feeling that he has made any 
investment for the purpose. Of 
course the capacity of the system is 
limited also by the investment in cop. 
per, but in many cases the battery 
may be located so as to facilitate the 
distribution of power. 

There is no reason why a railway 
power-station of this capacity, run- 
ning night and day at a constant 
Joad, should not attain a fuel econ- 
omy as high as that of the well known 
Chestnut Hill Pumping Station at 
Boston, which would be equivalent 
in electrical work to 557 watt hours 
per pound of coal. Curve A, Fig. |, 
shows for one day’s work 7.800,000 
watt hours, which required at the 
above rate seven tons of coal, and as- 


in the labor item, whereas it is prob- 
able that one man on each shift might 
be dispensed with if the plant were 
reduced by the battery, in which case 
there would be another saving of 
#1.200 perannum The battery would 
also save water, oil, waste, etc., and 
there would be minor advantages,such 
as more constant potential ou the line, 
less annoyance from circuit-breakers, 
no fear of sudden demands on the gen- 
erating apparatus and the disagreeable 
possibilities incident thereto. 

In the accompanying tables some 
figures are tabulated for the purpose 
of comparing four different layouts 
to meet the requirements of the rail- 
way system referred to in Fig. |. 

I have assumed $100 per kilowatt 
as the cost of complete station appa- 
ratus without batteries ‘This figure 
might have seemed high a year ago, 
but in view of the rising prices of 
such material I think it is only 
conservative. 

It might appear at first thought 
that a battery of sufficient capacity to 
insure a full load for the generating 


would be more normal. I suspect 
that Mr. Conant’s load factors have 
been obtained by indicator cards in- 
stead of wattmeters. In Mr. Conant’s 
tuble none of the stations show a better 
figure for coal than three pounds per 
kilowatt hour, while his standard sta- 
tion is put down for 2 2 pounds with- 
out any intimation of the process for 
attaining such a good result. The 
question us to how the cost of repairs 
and depreciation of the entire plant 
would be affected by a large battery 
is particularly debatable ground. Mr. 
Conant allows two per cent for depre- 
ciation bevond the normal running 
repairs. He estimates the entire 
plant, including buildings, to last 50 
years. His statement that the ma- 
chinery now being installed will last 
much longer than that with which we 
have been familiar in the last deeade 
has nothing to back it up except faith 
in the promises of the builders. 

I propose to allow 10 per cent per 
annum for repairs and depreciation, 
on the entire station apparatus, in- 
cluding batteries. 1 have not seen 
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any boilers that are likely to last 50 
years, and there is plenty of evidence 
that all the best engines and boilers 
in this class of service to-day will go 
to pieces in a life of from 10 to 20 
years. The particularly hard usage 
to which most of them are subject is 
not only steadily wearing them out, 
but producing a state of constant dan- 
ger and not infrequent accidents. I 
am sure this is becoming well under- 
stood among railway men, and some 
of the best managers are writing off 
to depreciation 10 per cent per annum. 
Moreover, who can say that improve- 
ments will not be made in the next 10 
years as in the past, and that engines 
and boilers may not be out of date 
before they are used up ? 

-It is, of course, well known that 
whatever the rate of depreciation 
may be without batteries, it will be 
lowered by giving the generating ap- 
paratus a constant load ; my belief is 
therefore that the storage battery 
will not increase the rate of deprecia- 
tion for the entire plant. If it can 
be shown that interest and deprecia- 
tion for a-plant of given load dimen- 
sions are practically equal with or 
without a large battery, it is evident 
that the great saving in fuel alone 
will determine the superiority of the 
battery system. 

I have so far considered the bat- 
tery only at the central generating 
station, so that all the advantages due 
to locating it at proper points in the 
distribution system are additional ar- 
guments in its favor. In many cases 
the saving in copper may be greater 
than the sum invested in the battery, 
and the flexibility of the system im- 
proved in places where it would not 
pay to install sufficient copper to 
meet the irregular demands of 
travel. 

The reserve qualities of the storage 
battery are unique. It might be sup- 
posed that a mere reservoir, which is 
quickly drained, would be of little 
value compared to a lot of extra gen- 
erating apparatus standing idle, but 
experience is demonstrating every day 
in existing plants that the reserve 
which is needed most is the reserve 
which is only ready for emergencies, 
but actually alive to any demand 
without the direction of a human 
mind. 

Most of what has been said of the 
storage battery, as applied to the 
power-station illustrated by the curves 
in Fig. 1, is true of its application to 
railway power-stations in general. 
The use of water-power introduces a 
factor in the problem more variable 
than fuel. and I shall not attempt the 
discussion of it Alternating cur- 
rents lend themselves readily to the 
development of storage battery appli- 
cations on account of the mutually 
helpful combination of battery and 
rotary at substations. Up to the 
present time each of the large bat- 
teries installed for railway work has 
been obliged to meet different condi- 
tions and requirements, but they are 
all serving their respective purposes 
well and showing many different 
fields of usefulness. I shall not refer 
to these plants, because Mr. Appleton, 
in a recent lecture to the New York 
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Electrical Society, has ably described 
those of most importance. 

Most of us feel that the electric 
railway and electric lighting interests 
are destined to get into closer re- 
lations, and the generating station of 
the future may be required to furnish 
all the electricity used within large 
areas for every purpose. 

Coming finally to a problem which 
has been the subject of some news- 
paper discussion of late, I trust you 
will pardon me for treating of work 
with which I have no connection. 
Electricity has so many advantages 
over any other medium for trans- 
mission and storage of energy that I 
assume its use to be firmly established 
and can not conceive of any lasting 
rivalry by the other contestants now 
in the same fields. Further than this, 
without saying anything for or against 
monopolies, I believe that all the 
energy supplied by means of electric 
currents to consumers of every nature 
in the Greater New York should radi- 
ate from two or three central stations, 
and that these should be electrically 
tied together. The substations would 
naturally consist of rotaries and stor- 
age batteries. It may not be possible 
to lay out each substation so that the 
rotaries would run at a constant load 
for 24 hours a day, but it seems to me 
quite probable that such an arrange- 
ment would eventually be reached, and 
this would, of course, give the gener- 
ating stations a constant load. 

At the present time the load curves 
of the electric railways are very un- 
certain, and peaks are likely to occur 
at almost any time of day, while the 
addition of the peak due to electric 
lighting in the early evening would 
not add in large proportion to the 
railway peak; but electric lighting is 
capable of more general application, 
and it is possible that within a few 
years the distribution in the Borough 
of Manhattan may reach from 300,- 
000 to 500,000 kilowatts at the high- 
est part of the lighting curve, which 
will probably be as great as the rail- 
way load when the elevated railway 
and the underground rapid transit 
are included. ‘l'hese peaks will often 
occur at the same time of day, and so 
there is no possibility of improving 
the load factor of either system by 
splicing the two together. It follows 
therefore that what is true of the re- 
lation of a storage battery to the 
economy of the generating station 
for power or light separately will be 
true of the resultant of their combi- 
nation. 

The railway and light people recog- 
nize the importance of leveling up 
some portions of their load curves, 
but I estimate that the greatest sav- 
ing is to be obtained by operating for 
a constant load 24 hours per day. 
However high would be the economy 
of such large stations I am sure it 
would be higher with large batteries 
than without. Certainly the econ- 
omy of the Boston pumping station 
as to fuel consumption should be sur- 
passed. It must not be assumed 
that a high-load factor for the system 
is an advantage. Itis all right for 
the generating plant and for the cop- 
per feeders, but the kilowatt hours, 
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that bring in the most money, may 
spoil the looks of the load diagrams 
and kill the load factor. What is re- 
quired to earn dividends is a profit- 
able load factor outside of the stations, 
whether high or low, and the highest 
possible load factor at the dynamo 
terminals. The large storage battery 
meetsthese two requirements perfectly. 
A load factor of 100 per cent may be 
maintained at the dynamo and cur- 
rent may be sold to the consumer 
regardless of the time of day. 

With a million kilowatts in view 
for the Borough of Manhattan it 
would be necessary to generate an ap- 
proximately constant force of 300,000 
kilowatts. 

A million kilowatts in station plant 
without the battery factor would cost 
$100,000,000. 

The same capacity, including the 
proportion of battery now deemed 


A New Signal Recording Apparatus. 

Captain W. L. Candee, managing 
director of the Okonite Company, 
Limited, and Richard Varley are the 
joint inventors of a new signal re- 
cording apparatus for which they 
have just received a patent. The in- 
vention consists in making and re- 
cording manually visual signals, es- 
pecially of the wigwag type. As is 
well known, in military and naval 
operations, signals between separate 
points are made by the use of flags, 
lights and audible signals, such as 
steam whistles. It is usual to locate 
the recorder at the receiving station, 
which is visible to the transmitting 
station. This involves the employ- 
ment of several operators, which is 
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advantageous by some of the engi- 
neers in touch with these problems, 
would be divided as to cost into $70,- 
000,000 of generating plant and $30,- 
000,000 of battery plant. 

Finally, the same capacity if di- 
vided in the proportions which seem 
to me most productive for the invest- 
ment, would cost $30,600,000 in gen- 
erating plant and $70,000,000 in bat- 
tery. 

This is quite a large battery plant, 
and as there would be more than two 
parts battery to one part generator, 
I am fearful of the jealousy which 
such a reversal of engineering prac- 
tice would create. 

In conclusion I wish to state that 
nothing in this paper should be re- 
garded as emanating officially or un- 
officially from the company with 
which I am connected. 

aoe 

Mr. J. Pierpont Morgan, the New 
York banker, has promised, it is said, 
to contribute $25,000 to the cost of 
establishing an electric illuminating 
system in St. Paul’s Cathedral, London. 








often inconvenient and sometimes 
impossible. The recording apparatus 
illustrated herewith is designed to 
provide a mechanical device, whereby 
the observer alone may perferm the 
functions assigned to him, and, with- 
out dividing his attention, rapidly 
record any and all signals transmitted. 

The transmitting operator usually 
employs a code, and when employing 
the flag-signal gives it motion in four 
directions—up and down in the 
vertical plane of the operator, and 
right and left in a horizontal plane. 
The elevation of the flag indicates the 
start; a movement to the right, the 
numeral ‘‘1” or a dot; a movement 
to the left, the numeral ‘‘2” or a 
dash, and the various combinations 
produced, by successive movements, a 
complete signal, while lowering the 
flag in the plane of the operator in- 
dicates a space between words or @ 
termination. For the purpose of re- 
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cording these various 
without distracting the attention of 
the observer a lever is provided, which 


is pivoted at or near its center to’ 


move in two directions at right angles 
to each other. This is practically a 
universal joint or pivoted support. 
Springs are provided by which the 
lever is maintained normally at a cen- 
tral or unison point, a handle or but- 
ton by which the lever may be manip- 
ulated, and a recording or contact 
point preferably at the opposite end 
from that carrying the manipulating 
button. This recording point may be 
either a pen having a uniform ink 
supply, or it may be a pencil point 
or an embossing point. A roll of 
paper is used in the form of a tape, 
with a small mechanical motor to 
produce its continuous progression in 
proximity to the recording point. 

The device renders practicable the 
employment of a receiver or observer 
entirely ignorant of the signals or the 
combinations constituting the code. 
Furthermore, the speed with which a 
message can be received is greatly in- 
creased, and this in the hands of an 
unskilled observer: This increase in 
speed of reception renders feasible the 
use of more rapid motion in trans- 
mission and permits of adapting auto- 
matic devices to increase the speed of 
transmission. 

ceninexinltiinahietasiniais 


BUSINESS NOTES. 


The Garton-Daniels Electric 
Company, of Keokuk, Iowa, have 
appointed Mayer & Englund, Phila- 
delphia, exclusive agents for the sale 


of Garton lightning arresters in the 
Middle States. 


The American Electrical Works, 
Providence, R. I., celebrated Wash- 
ington’s birthday, as usual, in a 
unique manner by sending to its 
friends a handsome steel engraving of 
the great American’s home at Mount 
Vernon. This was accompanied by 
a brief but interesting historical 
sketch of the place. The most un- 
usual and effective thing about the 
picture and the sketch is that there 
is not a word of advertising matter 
on either. 

A New Canadian Ilica Factory— 
Eugene Munsell & Company, well 
known mica dealers and manufac- 
turers, will establish a plant in Ottawa, 
Ont. They have leased a large build- 
ing in that city, and the intention is 
to forward the mica from the mine to 
the Canadian factory, where it will be 
inspected and prepared for shipment 
to New York. Ottawa is rapidly de- 
veloping asa mica center, and during 
the past few years a large business has 
been developed in that line. One of 
the heaviest buyers from that section 
last year was Eugene Munsell & 
Company. 


movements , 















) 











wv 
Uy 


be 


ric 
we 
la- 


ale 
she 








March 1, 1899 


«« Standard ”’ Ceiling-Fan Appa- 
ratus. 


The growth of the use of electric 
fan apparatus has developed so greatly 
in the past two seasons that the Rob- 
bins & Myers Company, of Spring- 
field, Ohio, have made some slight 
modifications and improvements in 
the apparatus of this character, which 
they have been manufacturing for 
several years, and for the coming sea- 
son will give more space in the shops 
io their construction and will offer 
them to a wider market than hereto- 
fore. 

These ceiling fans, known as the 
‘‘ Standard,” are the result of the 
most careful study for mechanical 
and electrical perfection, and are be- 
lieved to represent the highest point 
of efficiency, durability and simplic- 
ity. 

Fig. 1 shows the style ‘‘ A,” orna- 
mental fan. This is made in oxidized 
copper, polished nickel and enamel- 


Fie. 1.—THE ‘‘ STANDARD” Drrect-CURRENT CEILING Fan, STYLE “A ” 


finish brass. Fig. 2 shows a sectional 
drawing of the motor used for this fan. 
The bearings are all carried by steel 
balls running in oil, practically elimi- 
nating the friction factor, and the 
construction of the oil cups is such 
that dust can not collect and they 
are self-oiling for an entire season. 

A careful examination of the draw- 
ing will show the plan of construc- 
tion of the armature, bearings and 
wiring connections. 

Fig. 3 shows the style “‘B” fan. 
This is very similar in construction, 
though designed for use where first 
cost is of more importance than the 
cost of power. ‘he workmanship 
and quality of this style is represented 
to be as excellent as in the form just 
described ; in its construction the 
slight difference being that instead of 
the field magnets having separate 
pole: pieces of steel, with circular 
coils slipped on and the pole-pieces 
held to their curved seats by cap- 
screws, as the whole field-magnet is 
cast in one piece, the polar projec- 
tions are cast pointing in opposite 
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directions, and so shaped as to allow 
the rectangular coils to be slipped 
on over their ends and drawn down 
into place, thus necessitating a slight 
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variation in the electrical construc- 
tion because of the difference in 
reluctance. 





Fic. 8.—THE “STANDARD” Drrect-CuRRENT CEILING Fan, STYLE ‘‘ B.” 


The above company is also furnish- 
ing the trade with a most excellent 
desk and bracket fan to be known by 
the unique name of ‘‘ The Standard 


Search - Light Fan”—a complete 
description and engravings of which 
will soon appear in these columns. 


PERSONAL. 

Mr. Stephen D. Field, the well 
known electrical inventor, who re- 
cently sailed for Europe, is at present 
in Geneva, Switzerland. 

President William A. Jackson, of 
the Central Union Telephone Com- 
pany, spent a part of last week in 
Boston completing arrangements for 
a liberal extension of the company’s 
system during the coming Summer. 

At the last meeting of the British 
Institution of Electrical Engineers, 
Lord Kelvin was elected an honorary 
member. Lord Kelvin is the oldest 
surviving past president of the insti- 
tution, having held the office of 
president in 1874. 

Maj. James H. Manning, ex-Mayor 
of Albany, N. Y., hasbeen elected 
president of the Hudson River Tele- 
phone Compuany,;, vice Selden E. 
Marvin, deceased. Major Manning 
is one of the prominent men of 
Albany, and has been identified with 


many of the important 
movements of the munici- 
pality. 


The law firm of Messrs. Barton & 
Brown, Chicago, has been dissolved, 
and the members of the firm will con- 
tinue the practice of patent law in- 
dependently. Mr. Brown will have 
associated with him Mr. George L. 
Cragg. The firm will be known as 
Charles A. Brown & Cragg. Both 
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Mr. Brown and Mr. Barton are widely 
known patent lawyers, and have for 
years made a specialty of electrical 
patents. 

Dr. Louis L. Seaman, late major- 
surgeon First Regiment, United 
States Volunteer Engineers, of Col. 
Eugene Griffin’s staff, who was the 
commanding officer, recently read an 
able and exhaustive paper on ‘‘ The 
United States Army Ration” before 
the New York Academy of Medicine. 
The paper discusses the adaptability 
of the ration for use in tropical cli- 
mates and isa valuable contribution 
to this question, now of increasing im- 
portance to the government. 

Mr. Charles J. Glidden, of Lowell, 
Mass., is known as a *‘ Pooh Bah” in 
telephone circles, as he is president of 
the following strong organizations: 
Cleveland Telephone Company, 
Northwestern Telephone Exchange 
Company, Southwestern ‘Telegraph 


and Telephone, Company, Michigan 
Telephone Company and the Erie 
Telegraph and Teleplrone Company. 



























Fig. 2.—SEcTIQNAL DRAWING OF MoToR oF 
‘‘STANDARD” CEILING Fan. 


Besides, Mr. Glidden is president of 
the Traders’ National Bank, of 
Lowell, which has surplus and de- 
— amounting to $2,650,000. The 

oston Sunday Journal recently pre- 
sented an interesting account of Mr. 
Glidden’s work, giving him the title 
of ‘‘The Telephone King.” 
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Trowbridge’s Theory of the Earth’s 
Magnetism. 
[From Science.] 


In an article entitled ‘‘ The Upper 
Regions of the Air,” in the January 
number of the Forum, Prof. John 
Trowbridge proposes a new theory to 
account for the phenomena of the 
earth’s magnetism, of the northern 
lights and of thunder-storms. 

His theory, briefly stated, is that 
those waves of energy coming from 
the sun, whose wave-lengths are of 
the order of those concerned in the 
X-ray phenomena, are completely ab- 
sorbed by the atmosphere and trans- 
formed into electric and magnetic 
energy in the upper regions of the 
air, and that, being thus transformed, 
they fail to manifest themselves as 
light at lower altitudes. According 
to Perrin and Winkelmann, the X 
rays have the property of communi- 
cating an electric charge to con- 
ductors. ‘If, therefore, X rays 
reach the earth from the sun, they 
are competent to give an electrical 
charge to our atmosphere. The side, 
therefore, of the earth turned toward 
the sun would receive a charge in the 
upper, good-conducting regions of 
the air. This charge would tend to 
dissipation, and there would be a flow 
of electricity toward the side of the 
earth not turned to the sun. The 
rotation of the earth on its axis, from 
west to east, wouid bring forward at 
each revolution fresh regions of the 
upper air to receive the electrical 
charging from the sun. ‘There would 
be an accumulation of electricity on 
one side of the earth and a diminu- 
tion of electricity on the other. The 
conditions of the equalization of the 
electrical charge, or the flow of elec- 
tricity, might be determined by the 
direction of rotation of the earth. 
If this flow took place from east to 
west, just opposite to the direction of 
rotation of the earth, and were sufli- 
ciently powerful, it would produce 
the magnetic north and south poles. 
It has been found that air submitted 
to the action of the X rays continues 
for some time to manifest their influ- 
ence. We should, therefore, expect 
a fall of electric pressure between the 
regions just entering into daylight 
and those in the full glare of the sun. 
This condition would direct the re- 
sulting electric current from east to 
west, or in the direction opposite to 
that of the earth’s rotation.” 

The author says we have no good 
theory to account for the earth’s 
magnetism unless we are ready to ac- 
cept the one he has proposed. Let 
us see, then, how the well known 





ELECTRICAL REVIEW 


magnetic phenomena of the earth are 
accounted for by this theory. 

1. The north end of the compass 
needle points approximately toward 
the north. Applying Ampere’s rule 
to 'Trowbridge’s currents flowing in 
the upper regions of the air from east 
to west, we find that the north end of 
the needle would point south. Hence 
the author’s currents must be re- 
versed; i. e., they must flow from 
west to east, or in the same direction 
as that of the earth’s rotation. 

2. The north end of the dip needle 
points down in our latitude; hence, 
applying Ampere’s rule again, the 
electric currents must go in the 
clockwise direction around the needle, 
or, in other words, must proceed from 
east to west, or contrary to the direc- 
tion of the earth’s rotation. We 
should have, then, here a peculiar 
state of things. In order to satisfy 
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SKETCH ILLUSTRATING 'TROWBRIDGE’S 
THEORY OF THE KARTH’S MAGNETISM. 
phenomena of the horizontal needle, 
Trowbridge’s currents must go from 
west to east; to account, however, 
for the known facts of the dipping 
needle, they must*simultaneously go 

in a contrary direction. 

In short, if electric currents pro- 
duce the observed phenomena of the 
compass and of the dip needle, they 
can not be in the atmosphere, but 
must be inside the earth’s crust and 
proceed from east to west. Let the 
author apply Ampere’s rule to these 
currents and he will find that they 
will now completely represent the 
known magnetic phenomena. 

The fact that the causes of the 
earth’s magnetism must be almost 
entirely within the earth’s crust was 
shown mathematically by Gauss half 
a century ago and has been amply 
verified by the recent investigations 
of Schmidt. His elaborate mathemat- 
ical analysis has resulted in the fol- 
lowing conclusions : 

The earth’s magnetic force consists 
of three parts, viz.: 1. The greatest 
part ; this is to be referred to causes 
within the earth’scrust, and possesses a 
potential. 2. The smallest part, about 
one-fortieth of the entire force; thisis 
due to causes outside. the earth’s 
crust, and likewise possesses a poten- 
tial. 3. A somewhat larger part than 


the preceding ; this does not possess a 
potential, and, in consequence, points 
to the existence of vertical earth-air 
electric currents. These currents 
amount, on the average, for the entire 
earth’s surface, to one sixth of an 
ampere per square kilometer. 
L. A. BAUER. 
UNIVERSITY OF CINCINNATI. 





[ am much obliged to Professor 
Bauer for his courteous criticism of 
my theory of terrestrial magnetism, 
and Iam inclined to give great con- 
sideration to the opinion of such an 
authority on the earth’s magnetism. 
I imagined, however, that the elec- 
trical currents were largely localized 
at the.region of the astronomical poles 
of the earth, and I suppose, also, that 
the earth, as a whole, is para- 
magnetic. 

According to my theory, poles M 
and N, in the accompanying sketch, 
might perhaps be formed in this 
magnetic matter, which would be 
competent to produce both inclina- 
tion and deciination of a magnet A B. 
Considerations of the earth’s rotation 
and the temperature of the air cur- 
rents led me to localize, so to speak, 
the electrical action at the poles of 
the earth. It has always seemed to 
me that Gauss’s theory may be con- 
sidered a mathematical theory, which 
would be true, considering the limited 
number of observations he had to 
work with, whether we suppose the 
earth’s magnetic poles to be formed 
by currents in the crust of the earth 
or by rotary phenomena in the 
medium outside the earth. 

JOHN ‘TROWBRIDGE. 
nebikccinhliiatisimrot 
Providence Association of Mechan- 


ical Engineers. 


The members of the Providence 
Association of Mechanical Engineers 
and their friends, on February 24, 
visited the water-power station of the 
Pawtucket Electric Company to in- 
spect the plant as a whole, and the 
water. wheel governors in particular, 
there being five Lombard governors 
in operation, governing generators of 
1,700 horse-power. The plant is 
unique in many features, and is the 
only water-power plant in Rhode Isl- 
and designed and erected for the 
express purpose of the electric trans- 
mission of power. 

This inspection was preliminary to 
a paper read before the association on 
February 28 by Mr. Allan V. Garratt, 
chief engineer of the Lombard Water- 
Wheel Governor Company, of Boston. 
The paper was entitled ‘‘ Physical 
Problems Connected with Governing 
Turbine Water-Wheels,” and was 
heard with interest by a large attend- 
ance of members of the association. 


Vol. 34—No. 9 


Electric Railways in Germany. 


United States Consul W. K. Ander- 
son writes from Hanover, under date 
of January 13, as follows : 

Up to the end of the year 1891, the 
number of cities in the German Em- 
pire enjoying the advantages of elec- 
tric street railways was three ; up to 
the end of 1892, five; 1893, eleven ; 
1894, nineteen; 1895, thirty-two; 
1896, forty-four; 1897, sixty-one, 
and on September 1, 1898, no less 
than sixty-eight. In 35 other cities 
or districts, railways are in the course 
of construction or finally determined 
upon. The entire length of electric 
lines in operation in Germany on 
September 1, 1898, was 858 miles, 
and the total trackage was 1,205 
miles. The number of motor cars 
was 3,190. and the number of trailers 
2,128. The length of the new lines 
in course of construction or about to 
be begun at that date was 677 miles, 
and their total trackage 830 miles. 

Most of the large industrial cities 
in Westphalia and the Rhine Province 
are connected by a network of elec- 
tric roads, which serve not only for 
passengers, but for freight traffic. 

The electric street railway of Han- 
over was built under the supervision 
and direction of an American from 
Philadelphia, and was opened for 
business on May 1, 1892. It was one 
of the first electric lines inaugurated 
in Germany, and is now one of the 
best systems in existence. The cars 
are modeled after our American ones, 
and the tracks are of heavy steel, laid 
on a substantial foundation of con- 
crete. The fare for a course of, say, 
two miles within the city limits is 10 
pfennigs, or less than two and one- 
half cents of our money. Universal 
transfers are granted. The speed is 
about eight miles per hour, and the 
cars run smoothly and with but little 
noise. Within the mile circuit and 
upon some of the principal streets ex- 
tending to the city limits, the cars 
are run on the accumulator system ; 
but when the outskirts are reached, 
the accumulators are released from 
service and the cars are run by over- 
head trolley. The lines extend, on 
almost every road, miles into the sur- 
rounding country. ‘The trackage of 
the Hanover Electric Railway now 
amounts to over 105 miles. ‘The 
equipment consists of 41 overhead- 
trolley cars, 161 accumulator and 
trolley cars combined, 167 trailers, 20 
locomotives, four sprinklers and 24 
freight cars. There are six power- 
stations, four of which furnish, in 
addition to power for the cars, elec- 
tric light for streets and roads. The 
motor cars are from 17 to 34 horse- 
power,,and the locomotives 50 horse- 
power. 


ee 


** You use dots and dashes in send- 
ing messages,” remarked the idle 
young person who was watching the 
man at the telegraph instrument. 
“Yes,” answered the operator, who 
was quite busy, ‘‘except when we are 
sending reports of what some of these 
army people say about one another. 
Then we don't use anything but the 
dashes.” — Washington Star. 
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ELECTRIC LIGHT FLASHES. 

Oregon, Neb., will issue $3,000 in 
bonds to increase the capacity of its 
electric-light plant. 

It is said that the new plant of the 
Woburn, Mass., Light, Heat and 
Power Company will be in operation 
by March 1. 

The plant of the Logan County 
Electric Light Company has been 
purchased by F. M. Mills, principal 
stockholder of the Lincoln, IIl., 
Water, Light and Power Company. 

The gas and electric light properties 
of Denver, Colo., have been consoli- 
dated by the organization of a com- 
pany with an authorized capitalization 
of $3,500,000 five per cent 50-year 
gold bonds and $3,500,000 stock. 

The Port Jervis, N. Y., Light and 
Power Company, in which ex-Senator 
Richardson, of Goshen, is interested, 
‘ontemplates the erection of an ad- 
lition to its power-house in which 
three dynamos costing $29,000 are to 
be installed. 

The City Council of Charleston, 
(ll., has granted a franchise to the 
Charleston—Mattoon Electric Street 
Railway Company. The road is to 
be in operation by November 1, 1900, 
and the franchise is for a period of 
50 years. 

The stockholders of the Lonacou- 
ing, Md., Electric Light Company 
have elected the following directors 
for the coming year: William Atkin- 
son, H. Scott, John McFarlane, Sr., 
George Ternent and Robert Hamilton. 
The directors subsequently reelected 
the following officers: President, 
William Atkinson; secretary and 
treasurer, H. Scott. 

At the meeting of the directors of 
the Springfield, Vt., Electric Com- 
pany, held on the 18th inst., the fol- 
lowing officers were chosen: William 
F. Hazelton, president; William D. 
Woolson, vice-president, and Henry 
B. Holmes, secretary and treasurer. 
It was voted to start a day service be- 
ginning with April 1. Alternating- 
current motors will be needed, 15,000 
alternations. 


At the annual meeting of the stock- 
holders of the Mauch Chunk, Pa., 
Heat, Power and Electric Light Com- 
pany, the following board of managers 
was elected: L. F. Lentz, Dr. J. 8. 
Wentz, Fred Bertolette, C. A. Rex, 
Leonard Yaeger, G. W. Twining, 
avid Ross, M. S. Kemmerer, John 
Leisenring, W. O. Lentz, Jonas 
Sondheim and H. B. and 8. B Price. 
Dr. Wentz is president, Mr. Lentz, 
Vice-president, and Richard 8. Ruddle, 
secretary and treasurer. 
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A 10,000-Volt Niagara Falls 
Conundrum. 


A driveling Idiot went out from 
his lair the other day and _ finally 
reached the ELEectricAL REVIEW 
office, where he discovered a Victim. 

“Why,” said the Idiot, ‘‘is a man 
who has seen Niagara Falls and a 
man who has not seen Niagara Falls 
like a ham sandwich ?” 

‘‘Givitup,” said the Victim sus- 
piciously. 

‘* It’s easy,” said the Idiot. 

‘‘Givitup,” repeated the Victim 
firmly. 

‘‘ Why,” replied the Idiot, “one 
has seen the mist and the other has 
missed thescene. Ha, ha! Catch it ?” 

‘Of course I do, you fool,” 
answered the Victim, ‘‘ but what the 
dickens has the sandwich to do 
with it ?” 

‘‘That’s where you bite,” said the 
Idiot, as he made a dive for the door. 

This is published by the ELkc- 
TRICAL REVIEW more as a warning 
than as an example of humor. Busy 
men degeverate quickly into Victims 
of the type here depicted. 

Sd 
Massachusetts Institute of Tech- 
nology. 


Mr. H. F. J. Porter, of the Beth- 
lehem Iron Company, lectured to a 
large audience at the 521st meeting 
of the Society of Arts at Boston, 
on February 16. His subject was 
‘*Modern Forging” and he pre- 
sented in a very interesting way, with 
numerous illustrations by the stere- 
opticon, the methods in vogue at the 
Bethlehem works of forging such 
articles as hollow and solid shafts, 
dynamo field rings, guns, armor-plate. 
Views were shown of the hollow 


shafts of the ‘“‘ Oregon” and of the 
‘* Brooklyn,” made at these works. 
Defects in the old methods of forging 
and the steps leading to the present 
methods were well explained. 

el 


Electric Company of America. 














The Electric Company of America, 
of Philadelphia, has effected a per- 
manent organization, electing these 
officers and directors: President, 
Colonel A. Loudon Snowden ; vice- 
president, William J. Latta; secre- 
tary, Joseph B. McCall ; treasurer, 
Frank B. Ball; directors, Martin 
Maloney, William L. Elkins, Thomas 
Dolan, William J. Latta, P. A. B. 


Widener, A. Loudon Snowden. 
Charles A. Porter, Joseph B. McCall 
and James KE. Hays. All these gen- 
tlemen are also heavily interested in 
the Pennsylvania Manufacturing 
Light and Power Company, and some 
of them additionally have large hold- 
ings of United Gas Improvement 
stock. 


Telephone ews 


wand Comment 


Dupage County Telephone Com- 
pany, Wheaton, IIl., has been incorpo- 
rated; capital, $10,000. Incorpora- 
tors: Margaret I. Isgrig, Henry M. 
Fisk, Frank Seward. 





The Du Quoin, IIl., Telephone 
Company has been incorperated, with 
a capital stock of $16,000. Incorpo- 
rators: R. H. Youngblood, E. H. 
Stamper, H. H. Oustalt. 





There is no truth in the newspaper 
report that the New England Tele- 
phone and Telegraph Company is toin- 
crease its capital stock and that rights 
will accrue to stockholders. Nothing of 
the kind is under consideration at 
present by the management. 





A fire occurred on February 20 in 
the residence of Mr. Henry L. Storke, 
president of the Empire State Tele- 
phone and Telegraph Company, at 
Auburn, N. Y. It was caused by the 
accidental overturning of a lighted 
oil lamp and did about $600 damage, 
fully covered by insurance. Henry L. 
Storke, Jr., was present when the 
accident happened and, seeing the 
danger which threatened, bravely 
grasped the burning lamp and hurled 
it through a window. 





At the annual meeting of the 
Southern Massachusetts Telephone 
Company officers were elected as fol- 
lows: President, C. W. Clifford; 
treasurer, Samuel Ivers; auditor, J. P. 
Francis; general manager, B. E. 
Waters; directors,Charles W. Clifford, 
Oliver P. Brightman, Walter Clifford, 
Samuel Ivers, Thomas Sherwin, Wil- 
liam W. Crapo, Frederick Grinnell, 
John E. Hudson and Andrew G. 
Pierce, Jr. Committee to select an 
auditor: Frederick H. Hooper, Charles 
H. Lawton, Horace G. Howland. 





The plans of the promoters of the 
Massachusetts Telephone and Tele- 
graph Company, of Boston, which 
company recently secured a franchise 
from the Boston city government, are 
reported to be in a somewhat immature 
state as yet, but it is understood that 
the plans contemplate the inaugura- 
tion of along-distance and local service 
from Portland, Me., to Philadelphia, 
Pa., with local exchanges in these 
cities and Worcester, Springfield and 
other large cities along the proposed 
line. It is said that work will begin 
in Boston as soon as the frost is out 
of the ground. 





A new telephone company has been 
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organized by James M. Burress and 
Sylvester Reed,of Nebraska, R. G. Wil- 
kinson, Dr. C. S. Wilkinson and Dr. 
J. B. Wilson, of Canon City, to be 
called the Canon City, Colo., Tele- 
phone Company. The object is to 
furnish Canon, South Canon and the 
surrounding fruit farms with a local 
telephone exchange, every one having 
an independent wire. It is expected 
that the system will be in operation 
within 60 days, if the required 
number of subscribers, 150, are ob- 
tained. The cost will be $1.50 per 
month for private residences and $3 
for business houses. Burress & Reed 
are at present operating similar 
systems in two places in Nebraska 
very successfully. 





The EnecrricaL REVIEW has re- 
ceived a copy of the directory of the 
Kinloch Telephone Company, of St. 
Louis, dated January 31, 1899. This 
directory contains the names of 4,294 
telephone subscribers and a classified 
business directory of the names. The 
officers of the Kinloch Company— 
which has a capital of $2,000,000 and 
which is, perhaps, the strongest inde- 
pendent organization in the United 
States—are Sam M. Kennard, presi- 
dent; Wm. F. Nolker, first vice-pres- 
ident; Wm. D. Orthwein, second 
vice-president ; Breckinridge Jones, 
treasurer ; Hopkins J. Hanford, gen- 
eral manager ; C. K. Dickson Walsh, 
secretary. The entire system is on 
the metallic circuit basis and long- 
distance transmitters are used. 





The amended ordinance of the IIli- 
nois Telephone and Telegraph Com- 
pany came up again before the 
Chicago City Council on Feb. 20, and 
passed by vote enough to withstand 
the Mayor’s veto, which was received 
at the introduction of the ordinance. 
It is unlikely the ordinance, as 
it now stands, will receive a similar 
veto at the hands of Mayor Harrison, 


’ as the company have made plans for 


the city and conformed as nearly as 
possible with the Mayor’s ideas. The 
company gets a franchise for 30 years 
under the amended ordinance. Three 
per cent of the gross earnings go to 
the city as compensation, to begin 
after 10 years. Five per cent for the 
next five years, and seven per cent 
for the remaining life of the fran- 
chise. ‘The price asked for business 
telephones is $85 a year, and for resi- 
dence telephones $50 a year. The 
company, it is said, has $200,000,000 
back of it. Its principal promoters 
are Adolph Busch and W. J. Lemp, 
the St. Louis brewers; H. A. Everett, 
of Cleveland, and other stockholders 
of the Standard Oil Company. 
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New Incorporations. 


Nounpba, Itu.—The Citizen Elec- 
tric Light Manufacturing Company 
has been incorporated, with a capital 
stock of $10,000. 


New York, N. Y.—The North 
American Air Motor Company, to 
manufacture and sell apparatus oper- 
ated by compressed air, steam or elec- 
tricity, has been incorporated ; au- 
thorized capital, $1,000,000; capital 
subscribed, $500; paid in, $50; in- 
corporators, Lucius ‘I’. Gibbs, Thomas 
Holden, Jr., Charles Engel, John 
French, D. H. Lyon. 


RicHMonbD, Va.—The Winston 
Electric Construction Company has 
been incorporated ; capital, $5,000 ; 
incorporators, C. R. Winston, H. 
Montague, P. Winston, J. N. Carter, 
G. H. Winston. 


TRENTON, N. J.—The East Jersey 
Electric Company has been incorpo- 
rated, with an authorized capital. of 
$1,000,000. The company is em- 
powered to manufacture and deal in 
electricity, light, heat and power of 
all kinds, including compressed air. 
The jincorporators are Charles F. 
Johrison, of New York; °S. Hand 
Taylor, of Philadelphia, and Joseph 
P. Cooper, of Rutherford, N. J. 


CAMBRIDGE, OHIO—The Benbow 
Electric Company has been incorpo- 
rated ; capital, $5,000; to buy and 
sell electric supplies and equip elec- 
tric plants; incorporators, William 
C. Benbow, Nathan H. Barber, James 
A. Weyer, H. O. Barber, Charles 
Mart. 


Dusiin, N. H.—The Dublin Elec- 
tric Company has been incorporated ; 
capital $5,000; incorporators, Chas. 
F. Appleton, Chas. J. Ellis, Geo. W. 
Gleason, Henry D. Larned, Arthur 
O. Mason. 


MrippLeport, N. Y.—The Middle- 
port Power Company has _ been 
incorporated ; capital, $15,000; to 
manufacture electric light, heat and 
power. Directors, Frank G. Lott 
and Thomas J. Wilcox, of Niagara 
Falls ; William J. Sterrett and George 
F. Thompson, of this place, and 
Byron C. Stanton, of Sanborn. 





New Telephone and Telegraph 
Companies. 


CARLISLE, Ky.—The East Ken- 
tucky Telephone and Telegraph Com- 
pany has been incorporated to rent 
and operate telephone lines ; capital, 
$1,000; incorporators, Dr. G. W. 
Evans, Richmond; F. H. Adair, 
F. B. Lindsay, administrator; C. T. 
Donnell, H. R. Ewing, Carlisle, and 
others. 

New Hope, Ky.—The New Hope 
Telephone Company has been incorpo- 
rated to erect and operate telephone 
lines; authorized capital, $1,000; 
capital subscribed, $1,000 ; incorpo- 
rators, F. W. Hogan, New York; 
T. P. Hogan, E. Miles Hogan, Louis- 
ville. 


GREENWOOD City. B. C —A new 





telegraph and telephone service is 
about to be started under the title of 
the Boundary Creek Telegraph and 
Telephone Company, connecting 
Greenwood not only with the outside 
world, but putting in wires to every 
mining camp tributary to Greenwood. 


MIDDLETOWN, Ct.—The Boston & 
New York Telephone Company, of 
Connecticut, has been incorporated ; 
capital stock,$3,000,000. The incorpo- 
rators named are E. E. Bradley, of 
New Haven; John W. Seymour, of 
Norwalk ; Oakes Ames, Charles E. 
Adams and E. S. Holbrook, of Bos- 
ton; W. H. Brown, of New York, 
and Col. John W. Rutterford, of 
Philadelphia. 

West Leypen, N. Y.—The Con- 
stableville & West Leyden ‘Telephone 
Company has_ been incorporated; 
authorized capital, $3,000; incorpo- 
rators, John J. Demser, Phillip J. 
Demser, Bootiville ;"Fred Myers 
~ JERSEY City, N. J.—Thé"Com- 
mercial Cable Company;of Cuba, has 
been incorporated to construct and 
operate an electric telegraph between 
Cuba and the United States ; capital, 
$500,000; incorporators, Clarence H. 
Mackay, George G. Ward, Albert B. 
Chandler, Edward C. Platt, G. W. 
Clapperton, Albert Beck, Wm. W. 
Cook, No. 253 Broadway, New York. 





Electric Light and Power. 


NorTavitite, N. Y.—Eugene D. 
Scribner and George R. Scribner, com- 
prising the Northville Light and 
Power Company, have sold the elec- 
tric light plant located at this place 
to George E. Van Arnam, Wm. Har- 
ris, John A. Willard, Scott Partridge 
and Samuel Harris, all of Northville. 


Wautace, Ipano—The Canyon 
Creek Electric Light Company has 
been incorporated. William R. Mil- 
ler, John Franks, F. R. Culbertson, 
Joseph Macdonald and Herman J. 
Rossi are the directors for the first 
year. 


Humpotpt, N. Y.—The Humboldt 
Electric Light and Power Company 
has been incorporated ; capital, $10,- 
000; incorporators, N. H. Knowles, 
S. G. Winne, Rk. F. Oestrich, P. E. 
Ward, D. A. DeGroote, P. J. White 
and others. 


Bourson, Inpv.—The Bourbon 
Water and Light Company, to oper- 
ate waterworks and electric light 
system, has been incorporated ; capi- 
tal, $11,000; incorporators, C. M. 
Leekman, John C. Dales, C. C. Lay- 
ton. 


STOCKBRIDGE, Mass.—The Callen- 
der Power Company has been incor- 
porated ; capital, $5,000; iucorpo- 
rators, Chas. E. Callender, John S. 
Fuller, Frederick 8S. Aymar. 


Newark, N. J.—The Newark 
Light, Heat and Power Company has 
been incorporated with a capital stock 
of $25,000; incorporators, Frank 
Garlock, D. P. Smith, W. A. Roe, 
F. M. Allerton, L. G@. Mattison, 
Byron Thomas, Emor E. Burleigh, 
Sheffield Brothers and ©. W. Win- 
spear, 
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New Electric Railways. 


Etwoop, Inp.—It is stated that 
the Elwood .electric ‘street’ railway 
system will be transferred to the 
Henry Interurban Company on July 1. 
The Elwood company will retain 
possession of the power-house and 
electric-light plant. 

Lansine, Micu.—The Lansing, 
Dexter & Ann Arbor Electric Railroad 
Company has been incorporated ; capi- 
tal, $250,000 ; paid in, $7,000 ; to con- 
struct and operate a street railway. 
Incorporators, Rush J. Shank, C. P. 
Black, C. A. Mapes, R. A. Mont- 
gomery. 

Etyrta, On10—The Lorain County 
Railway Company has been incorpo- 
rated, with a capital stock of $100,000 ; 
it is to build a line from this place to 
North Amherst. The incorporators 
are Parks Foster, E. C. Foster, F. L. 


Fudler, W. B. Thompson, Daniel! 


Freese and H. G. Redington. 

‘WattHam, Mass.—The electric 
road which is to,be built from this 
place. te Ayer will connect with the 
electrics to Lexington and be con- 
tinued to Pepperell, connecting there 
with electrics to Nashua. 





Increase of Capital. 


INDIANAPOLIS, IND.—The Jenney 
Electric Manufacturing Company has 
increased its capital stock from $50,000 
to $80,000. 


Anna, Inut.—The Jackson Union 
Telephone Company has increased its 
capital stock from $35,000 to $75,000. 


NORRISTOWN, Pa.—The Chester 
County Telegraph and Telephone 
Company will increase its capital 
stock from $30,000 to $75,000. 


HERKIMER, N. Y.—The Herkimer 
Light and Power Company has in- 
creased its capital stock from $400,000 
to $500,000. 


a 

Electric Tramways in Moscow. 

Consul Smith, of Moscow, on Janu- 
ary 21, 1899, writes : 

The City Council of Moscow has 
made known that it will publish in 
Russian and foreign newspapers a 
statement, on February 12, advis- 
ing all contractors who are desirous 
of bidding for the construction of 
electric railroads in the city to make 
applications to the City Council not 
later than April 12. The sum of 750 
rubles ($375) must accompany each 
application. The council will give 
all parties presenting applications the 
terms and conditions of the conces- 
sions, with all necessary drawings and 
statistics as to the working of the 
tramways in Moscow for the past five 
years, profits of the different locali- 
ties, list of lines existing, and ap- 
proximate prices for making out the 
estimates. 

For foreign bidders, there will be 
issued copies of the contracts printed 
in foreign languages, which will be 
sent on demand to all electrical com- 
panies. Copies will be sold to all ap- 
plicants desiring particulars of~ the 
contract to be issued. ‘The date of 
presenting the final tenders will be 
October 1, 1899. 
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LITERARY. 


We have receiyed from the author, 
Dr. Henry Raymond Rogers, of Dun- 
kirk, N. Y., two essays, entitled 
‘© The Universe” and ‘Electricity, 
the Universal Force.” =» 


Julian Ralph is a fine example of 
the typical correspondent who knows 
just the things that will interest his 
readers. He has never given a better 
illustration of his power as a writer 
than in his article in the March num- 
ber of Harper’s Magazine. He seems 
to have an especial faculty for hap- 
pening upon new and interesting in- 
cidents. ‘‘ English Characteristics,” 
the article in question, is full of these, 
and gives a very clear conception of 
the. Hnglishman of to-day. In this 
article Mr. Ralph sees English life 
from his own bright and original 
point of view, and his observations 
are well worth reading. 


The notable thing about the emi- 
nent public men now writing for 
Scribner’s Magazine is that they are 
skillful and entertaining writers as 
well as men of affaits! For this reason 
the contributions of Senator Hoar 
and Governor Roosevelt are literary 
productions as well as chronicles of 
action. The March number of Scrib- 
ner’s shows Governor Roosevelt in the 
sort of description that he likes best 
—a narrative of a fight. With his 
usual candor he calls this ‘‘ General 
Young’s fight at Las Guasimas,” and 
pays a hearty tribute to his brigade 
commander and to the regulars who 
won equal honors with the Rough 
Riders in that hot skirmish. Any 
one who reads the colonel’s account 
will have no belief in the story of an 
ambush. ‘The advance was carefully 
planned out by consultation of the 
leading officers, and every commander 
knew exactly what was expected of 
him. 





An Important Electrical Power 
Plant in T[lexico. 


The Western Electric Company, of 
Chicago, is installing a large electric 
plant on the Atoyac River, 12 miles 
from Pueblo, Mexico. They propose to 
utilize water- power from the canal con- 
structed by Senor Sebastian de Mier, 
costing $600,000, and will install 
electrical machinery and water-wheels 
to transmit current to Pueblo and 
other adjoining towns for use in 
factories. They will also furnish 
electric power for the Pueblo Light 
and Power Company. ‘The first 


installation of machinery will be- 


2,000 horse-power, the output of 
which has all been contracted for. 
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ISSUED FEBRUARY 21, 1899. 


619,733 Electric meter; T. Duncan, 
Fort Wayne, Ind —Consists’ of a series en- 
ergizing coil, a U-shaped iron core, a sec- 
ondary energizing coil, a shunted energizing 
coil and a revoluble disk armature. 


619,784 Electric meter; T. Duncan, 
Fort Wayne, Ind. 


619,735 Multiple rate electric meter; T. 
Duncan, Fort Wayne, Ind.—In a multiple 
rate system of metering, the combination 
with the armature of a motormeter;of a 
spindle carrying or supporting the said 
armature, a right-handed worm, a left- 
handed worm, and a registering méchanism 
operated by the said worms. 


619,760 Electrical apparatus; T. B. Kin- 
raide, Boston, Mass. 


619,761 Dynamo-electric machine; T. B. 
Kinraide, Boston, Mass.—An electro-mag- 
ret for producing’a magnetic field, and 
means for polarizing or converging the 
lines of magnetic force of said magnet from 
a large area thereof to a smaller area or 
pole, said meansincluding a winding spread- 
: it coextensively with said large area and 
immediately adjacent to the surface of said 
magnet. 


619,771 Secondary electric clock; J. O. 
Lyman, Waterbury, Ct. 


619,792 Camera; E. O. Schaaf, Newark, 
N. J.—Consists of wires, and flexible cover- 
ing therefor, a piece of transparent tubing 
connected to the end of said flexible cover- 
ing, an electric lamp lying in said trans- 
parent tubing and in circuit with the wires, 
a telescopic camera, and a flexible connec- 
tion joining said camera to said transparent 
tubing and capable of bending to — the 
camera into such position that the light 
from the lamp will fall on. objects in front 
of the camera. 


619,829 Protective device for incandes- 
cent electric lamps; R. Kaes, Vienna, 
Austria-Hungary—A protective cover for an 
clectric lamp, a supporting device for said 
cover adapted to be depressed by the 
fracture or depression of said cover, and a 
circuit-making and breaking device oper- 
ated by a part or attachment of said sup- 
porting device, whereby the depression of 

said ‘supporting device will break the 
circuit. 


619,868 Coin-controlled and registering 
telephone apparatus; R. D. Cranston, Sau 
'rancisco, Cal.—A coin-controlled telephone 
apparatus, including a normally locked 
mechanism, means whereby it is released 
by a current from a central station to open 

circuit, and coin-controlled means for re- 
toring the broken circuit. 


619,885 Voltaic ers H. DeC. Ham- 
ton, New York, N. Y 


619,890 Railway Signal system; T. B. 

Xeeler, Rahway, N A track circuit, 
clectro-magnets of different resistances and 
a source of electric energy common to the 
said electro-magnets included in said track 
circuit, independent signal circuits, signal 
operating means and a source of electric 
energy, included in each of said signal cir- 

cuits, the armature of the said electro-mag- 

nets of different resistances, each forming a 
part of one of the said signal circuits. 


619,900 Electric switch; A  H. Miller, 
Central City,Colo.—A switch for controlling 
two electric circuits, comprising contact 
points, two switch-arms and a link having 
pivotal connection with one arm and sliding 
connection with the other arm. 








619,936 Electric circuit-closer; J. J. Bu- 
senbenz, Chicago, Il].—A chamber formed 
of sections, one inverted in the other and 
sealed against the access of air, a mercury 
contact confined in said chamber, and a 
contact movably supported to dip into the 
mercury. 


619,942 Annunciator for telephone ex- 
changes ; W. R. Cole, Detroit, Mich.—Con- 
sists of a movable signal.-wing, two axially- 
alined electro-magnets in rear of said wing, 
an armature between the wing and the first 
electro-magnet for holding the wing in its 
normal retracted position, an armature for 
the second magnet in rear thereof, and 
means operated by said last - mentioned 
armature for returning the wing to its 
normal position. 


619,965 Route-indicating lamp for street 
ears; J. A. Lakin, Westfield, Mass.—A 
frame-plate, a base secured to the lower end 
of said plate, a lamp-supporting arm on 
said base, a globe-cap attached to the upper 
end of said frame-plate, and means for re- 
movably holding said cap in a position sub- 
stantially at right angles to said frame- 
plate. 


619,974 Rail-insulator;C. B Martin, New 
York, N. Y.—Comprises an insulating bogy, 
and a bell-shaped cap surrounding same, 
and supported freely thereon, but capable 
of vertical movement relatively thereto, 
and provided with means on its top for en- 
gaging with a rail to be supported. 

620,002 Switchboard - connecting cord- 
circuit ; G. K. Thompson, Malden, Mass. 

620,004 Telephone-switchboard circuit ; 
T. C. Wales, Newton, Mass. 

620,009 Electric railway ; W. R. Wood- 
ward, New York, N. Y. 

620,027 Induction-coil; M. E. Fuld, 
Baltimore, Md.—An induction-coil, having 
insulated iron wrapped upon the bobbin- 
tube, and the primary and secondary coils 
wound upon the said insulated iron. 

620,031 Constructing and bonding rails 
of electric railways; S. LH. Harrington, New 
York, N. Y.—A rail for electric. railways, 
having a beading of the same metul as the 
rail, extending out from and incorporated 
with it, and a bond-receiving perforation 
formed through said beading and the adja- 
cent metal of the rail proper. 

620,042 Telephone -call register; B. 
Krausse, Wilmersdorf, Germany. 

620,056 Process of tanning hides or 
skins.—S. P. Sadtler, Philadelphia, Pa. 

620,086. Electric heater ; L. Casper, Chi- 


WANTED 


A young man of good address for 
office work. Must have a fair knowl- 
edge of electricity and be capable of 
following systematic methods. Salary 
moderate. 

Address, with full particulars, 








««X,” EvectricaL REvIEew, 
Times Building. 


A.L. BOCART CO. 
Electric Gas-Lighting Specialties. 


The Bartholdi Automatic Burner 

The Bogart Frictional Machines, 

Multiple Porcelain Burners. 

Dynamo-Electric Gas - Lighting 
Torches. 

Electric Gas-Lighting Attach- 
ments for Incandescent Gas 
Lights. 

Rhumkorff Induction Coils. 


128 Liberty Street, New York City. 








cago, Ill.—Consists of a fluid chamber, a 
heating chamber arranged within the fluid 
chamber to provide a surrounding space, 
insulated supports in the heating chamber, 
a series of resistance rods mounted in the 
supports, coupling conductors connecting 
the rods at opposite end portions in con- 
voluted series, a removable cover closing 
the outer end of the heating chamber, elec- 
tric circuit posts on said cover, and fingers 
on the first and last rods in contact with 
said posts. 





RE-ISSUES. 


11,718 Electrical porvenig ig! apparatus ; 
O. HL. Pieper, Rochester, N. Y.—Consists 
of the main containing-case, a vertical 
spindle, a fixed switch-bar on said spindle, 
a series of contacts surrounding the spindle, 
contact segments whereby a brush short- 
circuits the armature-terminals when ap- 
proaching the central position. 


11,719 Telephone; J. T. Gent, Leicester, 
Eng. 





DON’T 


all your life in the same old rut. 


WORK 


Get out of it We will increase your knowledge and earning capacity 


if you will devote some of your spare time at home to study at a cost so low that you will not feel the 


outlay. Courses by mail in 


ELECTRICAL ENGINEERING, 


including Electrical Station Engineering, 


Telephony, Telegraphy. 


Electric Lighting, Electric Railways, 


tlectro-Plating, Mechanical Drawing and 
Dynamo-Electric Machine Design. 


Best 


Text-Books Free. 
Best, most thorough and practical courses of any correspondence school in the world, perfected 


SEVEN YEARS OF EXPERIENCE IN TEACHING BY CORRESPONDENCE. 
Write for free illustrated circular B, sample pages of text-books, drawing plate, and booklet of let- 


during our 


ters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS, 


164, 156. 158 FIFTH AVENUE, 
NEW YORK, 





PUCCCTCC. pour 
VOUT OCF 





THE 
; BEST EDUCATION 
: FOR AN 2 
— ELECTRICAL ENGINEER 
is;that which helps to increase 
his Salary. 
The American School of Correspondence is 7 
A purely Educational Institution 
and not a money-making enterprise. 
A school chartered by the Common- 
wealth of Massachusetts. $ 
Devoted exclusively to Engineering 
ones.) Electrical and Mechanical). 
Conducted by technical Experts of 
= — reputation. 
‘ ‘K TO-DAY for our “Hand- $ 
a. B a Special Club Rate for 
March, ‘ 
AMERICAN SCHOOL OF CORRESPONDENCE 
BOSTON, MASS., U. S. A. $ 
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YOU CAN GETA PATENT 


(te J 


For any invention. Send me particulars 
and a rough sketch for advice, free by return 
mail. 

IMPORTANT to have your attorney 
at Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Solicitor, 
1427 F STREET, N. W., WASHINGTON, D. C. 





POG OOO VV Cry > > 


“QUESTIONS 
and ANSWERS 


about 
ELECTRICITY ” 


A First Book 
for Beginners 


VuVervse ad 





aK 


BY 





T. O’CONNOR SLOANE 
CARYL D. HASKINS 
A. E. WATSON 
EDWARD TREVERT 


HIs book has been prepared especially 

for the young student or amateur. It 
is designed for a first book upon electricity 
and magnetism, and the authors are all 
well known, being recognized authorities 
upon the subject. 


PRICE, SO CENTS 


ADDRESS 


Electrical Review, 41 Park Row N. Y. 


‘How to Become an 
Electrical Engineer.” 


A series of prize essays giving valuable practical 
advice to young men deciding upon a career. 
Contains also a list of colleges in the United States 
where electrical engineering is taught. Bound in 
ere pocket size, ig — cents. Send silver or 


‘Electrical Review, Times Bldg., N. Y. 








PATENTS tires: 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 
missi of Patent 








Prompt attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, — or 
models, in a manner to give highest sati tion and 
with less expense than you will incur elsewhere. 

and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. 


WANTED 


TO PURCHASE 
Desirable patents pertain- 
ing to the mechanical and 
engineering trades. 
Address 
New York Patent Bureau, 


F. L. WOODWARD, Sec’y, 
ALBANY, N. Y. 


HERMAN C. WOLTERECK, 


Solicitor of Patents and Expert in 


Cc. 








Patent soueee CHEMICA “= 
ELECTRO - CHEMICAL ‘CASE 7 
SPECIALTY. Complete eeoiew 


Chemical 
mental Work. 
New York City. 


Labora atory for €&xperi- 
25 Whitehall Street, 
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«For Your Good and (incident- 
ally) Our Own” is the title of an 
interesting and tastefully prepared 
brochure issued by the Montauk Mul- 
tiphase Cable Company, 100 Broad- 
way, New York city. The Montauk 
miltiphase cable is described in a 
way valuable to every user of interior 
electric wires. 


The Eureka Electric Company, 
of Chicago, have met with quite a 
success with their telephone apparatus. 
They are placing upon the market a 
strictly high-grade line of telephones, 
and the trade in general is recogniz- 
ing the merits of these instruments 
The principal features of the tele- 
phone sets are the amplifying, long- 
distance transmitters, which for ar- 
ticulation and quality of tone are not 
excelled by any in the market. The 
magnetos used upon their instruments 
are of the Eureka type, full nickeled 
and very powerful. The receivers 
are double-pole and meet every re- 
quirement that may be exacted of 
them, and the constant duplicate 
orders the company are receiving, 
show that the instruments are giving 
general satisfaction. The company’s 
new No. 44 transmitter is adapted 
for replacing instruments, either upon 
the magneto or upon the transmitter 
boxes, and is guaranteed to give en- 
tire satisfaction. The company are 
located at Nos. 157-159 South Canal 








DAILY 
TELEPHONE 
ITEMS 


is the name of a new paper which has the 
unique distinction of having the smallest 
circulation and highest price of any paper 
published. 

It is composed from clippings taken each 
day from 1,200 papers read by 


BURRELLE’S PRESS CLIPPING BUREAU, 


of 832 Park Row, New York. 








"STORAGE 


‘American ézeze 


are the best. Send for descrip- 
tive circular. 


Absolutely Non-Infringing. 
Protection Guaranteed. 


AMERICAN BATTERY CO., 


street, Chicago. They have hand- 
some salesrooms, and have facilities 
for handling their telephone business 
in a thoroughly modern way. 




















Street 
Railway 
ap. 


Robert H. Derrah has just com- 
pleted a map showing all existing 
and projected street railway lines 
in Massachusetts, Rhode Island and 
Connecticut, as well as the steam 
roads. A glance at this map will 
show how one will soon be able to 
travel from Boston, or points 50 to 
75 miles east and south of Boston, 
to New York by the electric cars 
via South Framingham, Worcester, 
Springfield, Mass , Hartford, New 
Haven and Stamford, Ct. 


PRICE, 
$15.00 
NET. 


Dialed 


The map is drawn to a scale of 
four miles to the inch, is mounted 
on cloth and printed in five colors. 
There is considerable hand work 
on the map. 


We have a few copies only. 





Address 


ELECTRICAL REVIEW, 


4| Park Row, New York. 









McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all,sizes. FUSED WIRE, FUSED 
LINKS and STRIPS. 


THEEC. MCINTIRE CO., 13 & 15 Franklin St., 
NEWARK, N. J. 








FOR SALE. 
STEEL RELAYING RAILS. 


5,000 tons original section 60 lbs. per yard, first-class 
relaying stee! rails, with splices. ° 

800 tons original section 50 Ibs. per yard, first-class 
relaying steel rails, with splices. 

Delivery on roads running through Indiana, Illinois, 





Ventilating Fan Controllers. 


WARD LEONARD ELECTRIC CoO., 
Bronxville, N. Y., U.S.A. 








[otor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theater Dimmers, Special Rheostats 


Iron Clad Resistance Co.,WESTF'Et?: N- 2: 


IDEAL 
VICTOR 


Circuit-Breaker. 
F. A. LA ROCHE & CO, 


664 Hudson Street, New York, 




















Central Manufacturing Co. 


Chattanooga, Tenn. 
Manufacturers and 
Dealers in 


CROSS ARMS 


YELLOW PINE 






Yellow Pine Cross 


Giese 
—— Arms, Locust Pins, 


Oak Pins, Electrical Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F. 0. 
B. cars, your city, in any quantity. i Write us. 







t 


MOULDINGS 








J.C. WHITE & COMPANY, 
INCORPORATED. 
‘ENGINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK,N.Y. 
EQUITABLE BLDC., BALTIMORE. 





——={ 


THE Av ROBNeLsuy Tones 


TARGETS «: 
. ** DIFINITION*: LONG LIFE. 
KIRFIAVER@*° OELLING, BOSTON, 


H-P Safety Pocket Light 





An Ever Ready Electric Light 
for all purposes where a safe and handy flash light is 
desired. 

Lights Instantly. Cannot be Blown Out. 
Gives from 6,000 to 8,000 lights before battery requires 
renewal. No wires to get out of order. No chemicals to 
spill. Can be carried into a cellar full of leaking gas, an 
oil tank, alcohol and malt vats, OR PLACED IN K KEG 
OF POWDER without danger of explosion. 

SIZE, 9x1} INCHES. WEIGHT ABOUT 1% LBS. 
Price, Complete, $3.00. By Mail, $3.30 


Extra Battery, 30 cents. By Mail, 50 cents, 


James S. Barron & Co., 


Manufacturers of and Wholesale Dealers in 
General Electrical Supplies, 
24-30 HUDSON S8T., NEW YORK. 





If you are dissatisfied 
, with your situation, your sal- 
ary, your chances of complete 
success, write to The International 
Correspondence Schools, Scranton, Pa., 
and learn how others so situated are getting 


An Education by Mail 


Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
the Civil Engineering Courses are 
soon qualified for salaried draft- 

ing room positions. i 
for pamphlets. 
The International 


| Your Work? fs 








HEBER WaLLs, 
PATTERN LETTERS 


for Iron and Brass Castings. 
Various sizes and styles. 
167 William St., NEW YORK. 









wy. R. OSTRANDER & CO, 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bells. 
, FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 











25 H.-P. Edison motor, 110-volt....... 


One Wonder’plating dynamo, same as 
did the work of the Standard Sewing 





Kentucky and Ohio. Low rates can also be se- 
cured to apy Mississippi River points. 
THE ISAAC JOSEPH IRON CO., 








Est'd 1889. 170 So. Clinton St., Chicago, Ill. 








9-15 Swift Building, Cincinnati, Ohio, 


| LINCOLN ELECTRIC COMPANY, 


Machine Company for years......... 40 
Our standard dynamos and motors were installed in place of above machines. 
Write for catalogues and prices of our new machines. 


BARGAINS IN DYNAMOS s® MOTORS 


ALTERNATING AND DIRECT CURRENT. 
15 H.-P. 220-volt Lincoln, new........ $200 | 20 K.-W. Edison bipolar, 110-volt, new 
250 


commutator, recently rewound, new 
bearings, compound wound........ $275 
20 K.-W. Edison bipolar, 220-volt, new 
commutator, recently rewound arma- 
ture, new bearings, compound wound 275 


11 Ontario St., CLEVELAND, OHIO. 





GAN I BEGOME AN ELEGTRIGAL ENGINEER 


For our free book, entitled ‘Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE AUSPICES OF “THE ELECTRICAL ENGINEER.” 
Department, M., 120 Liberty Street, New York, U. S. A. 


Herman A. Strauss, E. E., General Manager. 
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